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TURTOX 
PARTITIONED DISPLAY CASES 


This low-priced, durable display case is made with double, rigid frame and 
slip-on cover with heavy-weight glass top. The outside of the case is finished in 
black. The inside is white. The partitions are permanently fastened to the bottom 
of the case, and extend to the top to prevent contents of one compartment from 
shifting to another when the case is moved. 


Turtox Catalog Number 130A381. Two sizes and four compartment arrange- 
ments are offered: 
Number of 


Size No. Size, inches Compartments Fach 
A 8x12x2 1"; 24 $3.00 
B 8x12x2 1s 12 2.90 
C 12x16x2 ;"; 30 3.80 
D 12x16x2 15 12 3.75 


NOW BEING PRINTED— 


Turtox Biology Catalog No. 61 


The new 900-page Turtox Biology Catalog for the 1959-60 school year will 
be ready for mailing in late August. Write now for your free copy, mentioning 
the school address where mail will reach you on or about September 1, 1959. 


(Note: If you need a catalog now, ask for the Turtox Catalog No. 60, which 
can be sent to you at once. ) 
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Incorporated 
8200 South Hoyne Avenue, Chicago 20, Illinois 
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Cover Photograph 


Marine biologists will be interested in this 
picture of the egg case of a skate, Raja erinacea, 
with embryo inside, at about 2X. It was found 
in a trawl net in February, 1958 about four 
miles southeast of Watch Hill, Rhode Island. 
The picture was submitted by Bernard L. 
Gordon, Rhode Island College ‘of Education. 
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Better Preserved Material ls Now Available for Lung and 
Heart Studies 


The lung and heart together which we call the light is excellently portrayed in material pre- 
pared from young lambs. The lungs are well embalmed and the entire specimen is well 
preserved in formalin. 


Each, in less than dozen lots........ $ 1.50 


You may want the lungs and trachea separate from the heart. In that case you can 
order them separately or you can order lungs or hearts whichever you desire. 


The Plain Sheep Heart 
Individually packaged in a round quart glass jar. 
50¢ each, $5.00 per dozen, Fifty for $20.00, $39.00 per hundred. 
Bulk packaged in wide mouth gallon jars. 
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Outdoor Laboratory Series— Number 8 
School Ponds for Biology Teaching 


HENRY D. RUSSELL 
Department of Biology, Boston University, Boston, Massachusetts 


JOHN W. BRAINERD 
Department of Biology, Springfield College, Springfield, Massachusetts 


Many schools are blessed with a small pond 
on their property. Rather than letting such an 
area be a worry as a potential danger, or be 
unnecessarily sacrificed to hardtopped park- 
ing lots or practice basketball sites, let it be 
used to strengthen the curriculum. A_ little 
judgment and ingenuity can make it an ab- 
sorbing feature to stimulate new interests for 
both students and faculty. Even a temporary 
pond may be of great v alue. The present ¢ article 
outlines a few of the most basic projects for 
which school ponds can prove of inestimable 
worth. 


Physical Surveys 


Studies of the physical environment are nec- 
essary for field studies of living organisms and 
for resource-use planning. Such studies can 
well be included in biology class work or may 
be undertaken cooperatively with classes in 
physics, chemistry, mathematics, or even art, 
or with clubs such as photography, nature or 
science clubs. 

Mapping the Pond 

The size and conformation of the pond, the 
abilities of the class and teacher, and the pur- 
poses of the map will determine which of the 
following methods, or combination of meth- 
ods, is best. 

1. Tracing from aerial photographs (verti- 

cal ones). Aerial photographs are so use- 
ful in education that they should be 
ordered for each school. When tracing 
ponds with wooded borders, watch out 
for inaccuracies where trees with foliage 
overhand the banks. Emergent aquatic 
vegetation may also create problems re- 
quiring field preges. | After tracing, en- 
large to suitable scale and mimeograph 
for repeated use. 

Triangulation. This is suitable for simple 
maps of small ponds where direct linear 
measurements can be made across them. 


Equipment: compass, steel tape or meas- 
ured plastic clothesline, numbered 
wooden stakes, stake hammer, pencil and 
notebook. Procedure: lay out triangles 
whose apices establish points on the cir- 
cumference of the pond, measuring dis- 
tances and angles to North and recordin 
them in the notebook. Back at pete 
transpose the measurements to graph 
paper or lay out to a suitable scale on 
plain paper using ruler and protractor. 


3. Plane-table Survey. Good for larger 
— and detailed surveys. Equipment: 
lane table, pencils, insect pins, 100-foot 
steel tape, several 8-foot signal poles, 
several sheets of good grade white paper 
to cover plane table, white and red cloth, 
loppers for clearing brush, form for rec- 
ords. Procedure: See Welch, Paul S. 
Limnological Methods. 


Taking Soundings 


For shallow ponds, wade along a transit line 
marked at each end; measure the depth at reg- 
ular intervals with a measuring stick (with 
flat device at bottom to prevent penetration 
into mud if the bottom is muddy). 

For deeper ponds, use a boat or take sound- 
ings through holes in ice if there is strong ice. 


Equipment: weight (2-6-lbs.) attached to 
end of graduated rope or chain or pole of well- 
seasoned w ood; 100-foot steel tape or meas- 
ured plastic clothesline. red and white flags 
or other markers for ends of transit lines, ice 
saw or axe, or boat. Procedure: use markers 
on both sides of pond to establish parallel 
transit lines at regular intervals. Take sound- 
ings at measured intervals, making sure that 
measurements vertical. Record data. 
Depths can be graphed either on a map as 
contour lines connecting points of equal depth 
or on cross-sectional diagrams along transit 
lines. 
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Fig. 1. Diagram illustrating the area survey of a small pond by the method of using a series 
of connecting triangles (A-N) as points to establish shore line. 


Measuring Temperatures 

Temperatures can be taken initially along 
with soundings, then be repeated at various 
seasons. Seasonal readings at various depths 
can be recorded and temperature profiles made 
on graph paper. If the pond is deep enough, 
the depth of sudden difference in temperature 
(thermocline) can be discovered and possibly 
the time of spring and fall turnover which so 
affects aquatic life. Water and air tempera- 
tures can sometimes be correlated with the 
phenology (seasonal manifestations) of plants 
and animals such as aquatic insects and polly- 
wogs. For surface temperatures almost any 
thermometer with waterproof scale can be 
used. For subsurface temperatures a maximum- 
minimum thermometer 1s helpful because the 
record of lowest and highest temperature will 
not change as thermometer is hauled up 
through the water. To record temperature at 
a given depth, weight and lower an empty, 
stoppered bottle on a graduated line to de- 
sired depth; jerk the stopper out with a sec- 
ond line; raise the bottle full of water and 
immediately record its temperature. Since 
water has a high specific heat and therefore 
changes temperature slowly, this method will 
suffice for most school work. For a descrip- 
tion of the Kemmerer water sampler, thermo- 
graphs, thermophones, etc., see Welch’s Lim- 
nological Methods. 

Other studies of the physical environment 
can include measurements of dissolved oxygen, 
dissolved minerals, pH, turbidity (suspended 


particles), rate of currents, size of waves. 
light penetration, types of materials of which 
bottoms and banks are composed and _ their 
erosion and deposition. All these factors affect 
the organisms of the pond. Limnological texts 
will prove valuable references, but let. stu- 
dents devise some of their own methods for 
making discoveries. 


Biological Surveys 

Vegetation 

Since plants do much to modify aquatic 
environments, their study should precede or 
be concurrent with animal studies. Minute 
free-floating or swimming plants are part of 
the plankton described below. Attached sub- 
merged or emergent vegetation can be col- 
lected alive for study in aquaria or trans- 
planted to an aquatic garden, with the help 
of a hoe, pails, and gallon wide-mouth jugs 
such as contain pickles, salad dressing, and 
mustard at restaurants. Herbarium specimens 
can be collected in similar containers or in a 
vasculum made from an old bathing-suit bag 
or folded oilcloth. Delicate specimens such as 
algae and duckweed can best be mounted on 
stiff white paper slipped under them as they 
float in a large dishpan. Coarser specimens 
should be dried and pressed between folded 
newsprint, one species per folder, interlayered 
with corrugated cardboard and blotters. Spec- 
imens dried and flattened can then be fastened | 
to standard-sized herbarium paper commer- 
cially available, by glue, plastic ( Archer | 
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formula), or gummed cloth tape. Good speci- 
mens are worth careful storage for future 
reference; file them flat and systematically in 
insect- -proof herbarium cabinets or at least 
by themselves in tightly closing drawers with 
aradichlorobenzene. Plastic covers for indi- 
vidual herbarium sheets make them much more 
usable by students and make it possible to 
post specimens vertically in displays. 

Maps showing distribution of aquatic plants 
make @ good projects as do photogr aphs showl ing 
the vege tation at various seasons. Good photos 
attached to herbarium sheets are desirable. 
Flowering and fruiting data, use by animals, 
and so on, can be recorded in permanent files. 


Animal Life 

Plankton, the minute free-swimming and 
free-floating animals and plants, can best be 
studied in the laboratory. The types of col- 
lecting apparatus include both nets and traps. 
One of the most useful is the small plankton 
net of bolting cloth with a detachable bucket 
at the small end for collecting the concentrated 
sample. It is towed for a certain distance or 
for a certain length of time, preferably both 
and allowed to drain; then the plankters in the 
bucket are transferred to a labeled bottle, pre- 
served for future identification, or for release 
into an experimental aquarium. Letting the 
contents of the bucket drain into a milliliter 
graduated centrifuge tube gives a et esti- 
mate of volume. These plankton volumes and 
their variation in content make interesting 
seasonal graphs. The plankters themselves are 
fascinating biological material. 

Aquatic insects, in both aquatic and aerial 
stages, may be studied in their natural habitat, 
in aquaria, or while being collected for pinned 
insect collections as temporary exercises or as 
valuable permanent . reference collections. 
Again, seasonal and yearly collections will 
bring out interesting ‘changes in forms, and 
records should be kept even if specimens are 
not. 

Other aquatic invertebrates, such as_ flat- 
worms and mollusks should not be over- 
looked. 

Fish are favorite study material for many 
biologists, and with fishing the most popular 
sport in the country, it is not hard to interest 
most youngsters in at least certain aspects of 
ichthyology! Studies can range from adap- 
tion and phy siology to resource management. 
Studies of food chains, energy relationships, 
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age classes, and other aspects of Lar to wa 
studies are much needed in our curricula today 

Amphibia and reptiles have long been popu- 
lar for biology studies, largely because many 
are so well adapted for being kept alive in 
the classroom. It is high time that they were 
more studied in their natural environment. 
Tagging studies have shown that certain 
frogs at least tend to have territories; this 
gives a biological research purpose for the 
ever-popular froghunt. Non-poisonous snakes 
after being captured can be measured and 
marked by notching a ventral scale with 
sharp, fine scissors, the first undivided ventral 
scale anterior to the anus being No. 1, the 
second No. 2, etc. Recorded and _ released, 
these marked snakes can add incentive to 
future field research, yielding interesting data 
about such phenomena as range, growth rate, 
and longevity. 

Truly aquatic warm-blooded vertebrates 
may be found in only the larger ponds, but 
a small pond with adjacent marsh may harbor 
a muskrat. But even small ponds “will at- 
tract other mammals which will patter to 
the edge to drink or feed, and many birds 
will be enticed to stop at the bank or skim 
overhead. Not the least interesting animal is 
the human. Several fascinating aspects of 
human behavior can be studied as young and 
old gravitate toward the water, a universal 
attractant. 


Supporting Activities 

Collections 

Natural history collections in vogue in the 
late 1800's are coming back into style, and 
well they should. Many good scientific habits 
are created in their preparation and care, and 
they are great teaching aids. Restrict them 
mostly to local forms, keep them neat, store 
them to give them maximum protection yet 
utility. Use specimens for timely exhibits as 
well as for reference. 


Library 

On-the-spot books at school will find much 
more use than those having to be borrowed 
from elsewhere. Excellent books are available 
today. Try gradually to build a big refer- 
ence library. PTA’s often are willing to help. 


Land Use and Water Use 


Multiple use of any resource increases its 
public support as well as its utility. Where 
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possible without spoiling natural values, try 
to include fishing, swimming, boating and 
skating, and relate them to biology studies. 
Planning and actually building beach and pic- 
nic areas can be valuable educational experi- 


ences and can include many biological ap-* 


proaches. Cooperate w ith other school pro- 
grams whenever possible. 

When considering use, it is important to 
remember that with such great pressures on 
land and water today there are increasingly 
few ponds which are left natural as check 
areas for comparison with managed areas. 
Fewer and fewer ponds have natural popula- 
tions without introduced minnows dumped 
from a fisherman’s bucket, without imported 
snails, without waterchestnut, without “weed 
fish” removed as a pond is “reclaimed” for 
“sport fish.” Consequently science is in des- 
perate need for ponds to serve as checks or 
controls for comparison with the many man- 
aged and mismanaged ponds. Educational in- 
stitutions at all levels have a special duty to 
try to preserve sample ponds, and other en- 
vironments, in as natural a condition as pos- 
sible for scientific study. In many cases this 
will prove the greatest good for the greatest 
number for the longest time. 


Procuring a Pond 

Schools not already blessed with a pond 
on their property should look into the pos- 
sibility of constructing one if terrain is suit- 
able or should make efforts to purchase one 
as close as possible or enter into long- term 
agreement for control of a pond i in perpetuity 
for educational use. There is much to be 
gained. 
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Welch, Paul S. Limmological Methods. Blakiston 
Co., Philadelphia, Pa. Standard comprehensive 
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Collateral Reading 


Kuenen, P. H. Realms of Water. John Wiley, 
N.Y., 1956. A somewhat narrative treatment of 
water as a gas, liquid, and solid in man’s en- 
vironment. Good for background reading. 

King, Thompson. Water: Miracle of Nature. The 
MacMillan Co., N.Y., 1953. For collateral reading. 

Netboy, Frank, Bernard & Anthony. Water, Land 
and People. A. Knopf, N.Y., 1950. For collateral 
reading. 


Education 


American Association of School Administrators. 
Conservation, in American Schools. National 
F.ducation Association, 1201 Sixteenth St., N.W.,, 
Washington 6, D. C., 1951. Excellent for help- 
ing administrators see the teachers’ need for 
helping their students learn about natural re- 
sources on school grounds. A good guide, al- 
though little specifically about school ponds. 

National Association of Biology Teachers. Con- 
servation Handbook. Interstate Printers and Pub- 
lishers, Danville, Illinois, 1955. Written by teach- 
ers for teachers, with a special chapter on. the 
use of school grounds. A forerunner to this 
series of articles on Outdoor Laboratories. 


Collection and Identification, in addition to some of 
the above: 


Several volumes of the following sets of excellent 
field guides wi!l be useful: 

Golden Nature Guides, Simon & Schuster, New 
York, N.Y. 
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Peterson Field Guides, Houghton Mifflin Co., 
Boston, Mass. 

Picture Key Series, William C. Brown Co., Du- 
buque, 

Putnam Field Guides, G. P. Putnam’s Sons, New 
York, N.Y. 


Single volumes which may be especially useful: 
Buchsbaum, Ralph. Animals Without Backbones. 
University of Chicago Press, Chicago, Illinois, 
1948. Pictorially interesting as well as factual. 
Fassett, Norman C., Manual of Aquatic Plants, Mc- 
Graw-Hill Book Co., N.Y., 1956. 2nd Ed. 
Palmer, Ek. Laurence. Fieldbook of Natural His- 
tory. McGraw-Hill Book Co., New York, N.Y. 
Fneyclopedic volume helping to identify many 
fornis. 
Smith, Gilbert M. The 
United States. McGraw-Hill, 
1950. Technical and thorough. 


Fresh-wvater Algae of the 
N.Y. 2nd Ed., 


Journals, with occasional articles on aquatic con- 
servation: 

The American Forestry Associa- 
N.W., Washington 6, 


American Forests, 
919 Seventeenth St., 


tion, 

D. C. Monthly. $6 a year. 
Audubon Magazine. The National Audubon So- 
ciety, 1130 Fifth Avenue, New York 28, N.Y. 


Memorial 


A memorial isue of the ABT is being planned 
in memory of Prof. Richard Armacost, Co- 
Editor of the journal. The issue will probably 
be scheduled in early fall and will consist of 
articles written by friends of Prof. Armacost. 
These articles should be of interest to biology 
teachers. Brief tributes to Prof. Armacost will 
also be accepted for possible inclusion in this 
issue. Please get in touch with Paul Klinge, 
Indiana University, Bloomington, Indiana, as 
suggestions concerning this issue. Manuscripts 
from friends of Dick will be welcome and 
should be sent to the Indiana University ad- 
dress. 


The National Audubon Society, 1130 Fifth 
Avenue, New York 28, New York, is conduct- 
ing a camp in Maine and one in California. 
Two-week sessions will be conducted in the 
Maine camp beginning June 15 and continu- 
ing through August 3. The California camp 
has two-week sessions beginning June 21 and 
continuing through August 29. Information 
may be obtained by writing the National 
Audubon Society. 


Pamphlets, consisting of reprints from pre- 
viously published articles, are available on 
careers in science from Careers Publications, 
Largo, Florida. 


ArMacost Issur 
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Bi-monthly, $3. 

Ecology. Ecological Society of America, Durham, 
North Carolina. Quarterly journal with no pre- 
tense to being popular. $7.50. 

Jcurnal of Soil and Water Conservation. Soil Con- 
servation Society of America, 838 Fifth Avenue, 
Des Moines, lowa. Bi-monthly magazine, sub- 
scription $1.75, or included in $5.00 member- 
ship. 

Narure Magazine. American Nature Association, 
1214 Sixteenth St., N.W., Washington 6, D. C. 
Ten issues a year, $5.00. 

Sources of Commercial Supplies 


Cambosco, 37 Antwerp Street, Brighton Station, 
Boston, Mass. 
“Carolina Biological Supply Co., 
North Carolina. 
Central Scientific Co., 
cago, Illinois. 

*General Biological Supply House, Inc., 8200 South 
Hoyne Avenue, Chicago, Illinois. 

*Ward’s Natural Science Establishment, Inc., 3000 
Ridge Road East, Rochester, N. Y. 

*William Welch Scientific Company, 1515 Sedge- 
wick Street, Chicago, Illinois. 

*Advertised in American Biology Teacher. 


Elon College, 
1700 Irving Park Road, Chi- 


Conference on Advanced Placement 
in Biology 

From June 25-27, Chatham College will be 
host to the College Entrance Examination 
Board Conference on Advanced Placement 
in Biology. Collegiate and secondary adminis- 
trators and faculty will participate in work- 
shop sessions related to considerations in the 
instruction of able students especially inter- 
ested in biology and to hear speakers on topics 
of interest in biology curriculum and instruc- 
tion. 

Speakers will include Dr. Oswald Tippo, 
Yale University; Dr. Natalie Barish, Chatham 
College; and College Entrance Board repre- 
sentatives. 

The Conference is open to all interested 
teachers. Rooms and meals will be available 
for the two and a half day session for $20.00. 
Information and application blanks may be 
obtained by writing Dr. Phyllis C. Martin, 
Chatham College, Woodland Road, Pittsburgh 
32, Pennsylvania. 


Information about low-cost science teaching 
aids is available free from the new young 
adults’ division of the Science Materials Center, 
59 Fourth Avenue, New York 3. A new divi- 
sion has been established to supply unusual 
savings on equipment, kits, books and records 
for elementary, junior, and high school ages. 
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The Advanced Biology Course* 


PHILLIP R. FORDYCE, Oak Park-River Forest High School, Oak Park, Illinois 


To say that the entire secondary school cur- 
riculum is changing would be trite. That the 
high school science curriculum of the coun- 
try has been undergoing alteration, mutation, 
or modification recently is indeed an under- 
statement. 


Although our colleagues in the physical 
sciences have been the center of this Sputnik 
stimulated soul searching, the warm rays of 
the spotlight have had a phototropic effect on 
the biological sciences. W hether the response 
will be positive or negative remains to be seen. 

In the rash of proposals presently pushed by 
people playing with plans, who heretofore 
have had little interest and less know ledge of 
what does or should constitute an effective 
high school science curriculum, we find “the 
advanced course” a popular panacea. 

It behooves us, the classroom science teach- 
ers, to carefully examine the four W’s,; Why, 
When, What, and Who, as they pertain to 
the advanced course in biology in the modern 
secondary school. 

I should like to briefly call attention to some 
of the many problems and_ considerations 
which arise under the four W’s. 


Under the Why’s we might well try to 
identify the reason or justification of adding 
such a course to an already bulging curricu- 
lum. 

1. Is it to nurture the spark of interest kin- 

dled earlier in general biology? 

2. Is it to enable a student to exempt him- 

self from the freshman college course in 

order that he may more quickly come to 
grips with adv anced work in the college 
or university? 

3. Is it to enable a student to receive college 
credit for a course taken in the high 
school so that he may more quickly pro- 
ceed towards graduation in his chosen 
field? 

4. Is it to fill a gap in the senior year often 
resulting from intensive three year sched- 
uling by the student in order to make for 
himself an “easy and enjoyable” senior 
year? 


*This paper was presented at the NABT meetings 
of the AAAS in Washington, December, 1958. 


5. Is it an attempt to keep our science in 
equal competition with the multiplicity 
of courses offered by many of the de- 
partments? 

6. Is it to extend the first year course into 
untouched areas? 

7. Perhaps facetious, but sometimes true, is 
it to keep a teacher in the department 
happy by allowing him to develop a 
‘pet’ course? 


The choice of any of the above reasons 
or others will and must determine the type of 
course offered. 


The What's are perhaps more tangible but 
none the less open to dispute. Some of these 
are: 


1. What teaching approach should be used? 
Functional? Systematic? Seminar? Proj- 
ect? 


te 


What units should comprise the subject 
matter? Should it be unexplored topics 
or “deeper” treatment of introductory 
course units? 


3. What amount of time per lecture, per 
lab, per week, and per year is to be al- 
lowed? Many will say this is strictly a 
local problem and then design the course 
to fit the situation. This is indeed the ex- 
pedient way, the way of many adminis- 
trators, and alas many science teachers. 
However, does this way not forsake the 
original purpose w hich was to present a 
challenging and rewarding science ex- 
perience to the capable high school stu- 
dent? A realistic, well- -planned course is 
worth fighting for today as never before. 
If the course is rendered ineffectual by 
expedient compromises, it joins the al- 
ready crowded group of curriculum clut- 
terers with their characteristic atrophy- 
ing action of all that is good. 

4. Laboratory, the backbone of any science 
course. Are the exercises to be neat, 
autonomous, packets? Or should they be 
cookbook, a la some chemistry labora- 
tories, open-end experiments, or small re- 
search projects? 

Here again will adequate laboratory 
space, facilities and equipment be com- 
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promised to the ee that the course 
becomes 50 Yocraft-art and 50% group- 
living? 

5. The problem of what text to use is not 
too great unless one’s course is indeed 
revolutionary. Few, if any, advanced 
high school biology texts are available. A 
wide variety of freshman college texts 
present a diverse choice of approach, 
units, difficulty and price. 

The text problem should be considered 
last lest one finds himself writing the 
course in the image of the text format. 
It may well be your course could be 
best taught by using sets of three or four 
texts. 

The When question is perhaps the least pro- 

vocative of the + W’s but still very important. 

1. Whether the course is taken the junior or 
senior year will largely depend on the 
number and kind Ms prerequisites estab- 
lished. 

Present trends in biology would make 
it seem imperative that chemistry would 
be a prerequisite. It is also extremely 
questionable whether any high school stu- 
dent in science should proceed to an ad- 
vanced course in an area without having 
been exposed to the disciplines of the 
companion courses in the physical sci- 
ences and vice versa. 

2, When in the day should the course be 
offered? A trivial point? Perhaps, but the 
success of your course may well depend 
on the possibility of a student pursuing an 
idea or problem beyond the confines of 
period bells into his personal and more 
informal after school hours. Having tried 
various times, I give strong support to 
the advanced biology course being the 
student’s last assignment. 

The last of the W’s, Who. Who should 

teach it? Who should take it? 

1. Many of you immediately may think of 
teacher qualifications for teaching such 
a course in your school should include: 
a. seniority in the department 
b. number of semester hours credit in 

biology 
c. the responsibility of the departmental 

head 

To me these qualifications are not to be 
belittled; neither are they to be wor- 
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shipped. The teacher should meet one re- 
quirement above all others—enthusiasm 
for the course and enthusiasm for work- 
ing with high school students, with a 
willingness to give greatly of extra time. 
2. The student who takes any advanced high 
school science course should have a sin- 
cere interest in the field, demonstrated 
above average achievement in the prereq- 
uisite courses, and feel that in some way 
this will complement his future vocational 
plans. 
Nothing is quite as unfair to both the stu- 
dent and the course as allowing a student to 
be placed in such a course by mistake, 


Finally, do I have any answers or proposals 
for anyone now teaching or planning an ad- 
vanced course? No, I can only describe a 
course now in its fourth year in one school, 
its first year in another school, and in a modi- 
fied form in several other schools. 

This course presupposes a rigorous 10th 
grade systematic course in biology and one 
year in high school chemistry. It is two se- 
mesters in length and meets ten 40-minute 
periods per week with the laboratory—recita- 
tion ratio at the discretion of the instructor. 


The approach is functional, with a distinct 
emphasis on modern biology, the interrelation- 
ship of the sciences, and wide reading. The 
laboratory exercises in part are formal and 
where possible are open—ended to challenge 
and stimulate creative thinking. 

The major units are those which give the 
student a good cross-sectional view of biology 
as a field of study. 

The units also represent areas where a 
maximum of work, both lecture and labora- 
tory, can be pursued in the high school with- 
out repetition of work in the introductory 
course. 

Our major units are: 


1. Physical and Chemical Nature of 
Protoplasm 


Microbiology 
Vertebrate Physiology 
Genetics and Evolution 
Plant Physiology 


These units are prefaced by an intensive 
two weeks on the historical development of 
biology. Not only was it felt that this mate- 
rial was important, but it also provides the 
teacher with a_ usually th two-week 
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buffer time in which to get the laboratory 
organized and any student schedule changes 
made that are ne cessary. 
The wide reading referred to 
cludes: 
Journal article summaries—6 per 
semester 
2. One reference text summary per 


earlier in- 
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semester 


3. Annotated bibliography cards of 
40 biology references in the school 
library 


I offer the above ideas and course to you, 


“not as a pattern, but as an e: xample of one 


approach to a subject area which at present 
is not well defined. 


A Modified Biological Periodic Table 


ROBERT G. DOTY 
Canby Union High School, Canby, Oregon 


The integration of the various disciplines, 
within the area called science, is a constant 
problem for teachers. In high schools the re- 
lationships between chemistry and biology are 
usually illustrated by some ‘words (and per- 
haps a few experiments) concerning metabo- 
lism, minerals in skeletal components, 
hemoglobin and other blood chemicals, and 
the different classes of food. Such an approach, 
although often justified in terms of the stu- 
dents’ “background, too frequently leads the 
student to the erroneous belief that if it isn’t 
carbohydrate, fat or protein— —then it just isn’t 
biological. And, although the text may say 
that there are 102 elements, such a brief over- 
view too often leaves the 1 impression that, after 
all, carbon, hydrogen, oxygen, nitrogen, cal- 
cium and iron are the only biologically sig- 
nificant elements. 


Introducing interspecific biochemical vari- 
ations to a regular class of sophomore biology 
presents almost insurmountable obstacles if 
the coverage is to be beyond the mere men- 
tion of selected elements in particular in- 
stances (e.g. cobalt in the form of vitamin 
B-12) and the pedagogical value of this type 
of summation is certainly open to question. 

The accompanying chart is an attempt to 
correlate chemistry and biology in a usable 
and, it is hoped, challenging way. It is not 
original in concept, the basic idea havi ing come 
from Introduction to Biochemistry by W. R. 
Fearon (1) Certain features, however, merit 
attention as modifications of the original form. 


The first of these modifications is the struc- 
ture of the chart itself, which is based on the 
Rhodes Periodic System (2). The use of this 


format may, of itself, be beneficial to the stu- 
dent who later undertakes the study of chem- 
istry and is then introduced to the ‘standard’ 
periodic table. The form may also produce 
student pondering on the reasons for the 
columnar arrangement, as opposed to the tab- 
ular or block form usually used in the pre- 
sentation of data. The author has found this 
periodic form more useful, in teaching, than 
other periodic tables; however this article is 
not the place for discussion of the relative 
value of the Rhodes system as compared to 
the standard “long” form. 

\ distinct advantage of the chart, of course, 
is the presence of a complete list of the ele- 
ments in the biology classroom. The author 
believes this has a distinct motivating in- 
fluence, since the complete list is seldom en- 
countered until the regular chemistry course. 

The second variant, in the chart, is the sim- 
plified classification of elements within two 
general groups. Ihe departments of biochem- 
istry of nine leading colleges and universities 
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were sent a list of elements, grouped as shown 
below, and were asked for their comments 
on the accuracy of the listings. Their co- 
operation and response was most gratifying 
and the author is indebted to them for their 
expert guidance. 


Elements always found in living tissue 
HBCNONaMgSiPSCIK 
Ca Mn FE Co I 


Elements sometimes found in living tissue 
Li Al F V Cr Co Ni Zn Ge As Se 
Br Rb Sr Mo Ag Cd Sn Au Ba Pb 
The classification is a gross quantitative one, 
representing a synthesis of the departmental 
replies. By definition, the chart does not in- 
clude the micro- organisms. It includes con- 
taminants as well as “essential” tissue and 
metabolic components, so that the presence of 
an element in one of the two groups does not 
necessarily infer a vital characteristic for that 
element. This, to an extent, may lead to un- 
warranted generalizations, however the author 


Figure 2. Opinions concerning elements always 
occurring in living tissue 


Element Fearon Departments (9 polled) 
Hy drogen ..... Xx 9 
Carbon ........ X 9 
Nitrogen ...-.. Xx 9 
Oxygen 
Phosphorus 
Calcium ....... X 9 
Magnesium ....X 9 
9 
Potassium ...... x 9 
Chlorine ....... x 9 
Fluorine ....... 3 
x 9 
6 
X 3 
Manganese 9 
lodine ......... Xx 6 
5 
7 
Arsenic ....... 1 
Selenium ...... 
Bromine ....... l 
Strontium ..... 2 
Molybdenum .. 5 
2 
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believes that the overall value of the chart 
outweighs this potential source of error.’ 

Another interesting feature of the chart is 
the synthesis itself. Figure 2 is a table of re- 
plies, received by the author, compared to 
the classification” according to Fearon. The 
readily apparent discrepancies provide ample 

“food for thought” concerning the problems 
yet to be resolved in a biological chemistry. 

A considerable effort is being devoted, at 
the present time, to the role of the various 
elements in the life processes. The chart pre- 
sents an excellent departure point for discus- 
sions as these results are published. 
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1. Fearon, W. R., Introduction to Biochemistry, 
London: William Heinemann Ltd. Reproduced 
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Rantz, F. A., and Rhodes, Jack Claude, The 
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by permission. 


‘Several of the departments noted, in their com- 
ments, that sufficiently exacting analytical tech- 


niques would probably indicate the presence of all 
the natural elements. 


Ti Cr Coll Ga Geode 


Rade Th Ps U Mp 


3225 22555 


Ficure 3: Our classroom chart, and Wesley Todd, 
our laboratory assistant, who produced it. 


Books for Biologists 


A Snort History or Vice Admiral 
Harold G. Bowen and Charles F. Kettering, 
118 pp. The Thomas Alva Edison Foundation, 
Inc., West Orange, New Jersey. 

This booklet is a short history of discovery 
and invention. It also is an explanation of how 
our country became the leading industrial nation 
of the world with the highest standard of living 
ever attained. 
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Laboratory Experience Units in Biology 


B. JOHN SYROCKI 
State University Teachers College, Brockport, New York 


ABSORPTION AND TRANSLOCATION 

OF WATER IN PLANTS 

Principle to be Developed: 
Roots of plants are adapted structurally to 
absorb water from the soil and transport it 
to the leaves where it may be used to form 
food; most of the water evaporates if the 
leaves are thin. 

Activities in the Unit: 
A. Form of Root Hairs 
B. How Water Enters Plants 
ts Passage of Water Through a Membrane 
D. Movement of Soil Water in Hard Stems 


E. Water Leaves the Plant 
F. Amount of Water Loss from Plants 
Procedures 

A. Form of Root Hairs. Put enough grass 
seed to cover the bottom of a Petri dish with 
a coat of seed, and add water to fill the dish 
one-half full. Replace the cover and let the 
dish stand at room temperature for five to Six 
days. Remove a seedling from the dish and 
place it on a microscope slide. Cover the roots 
with a cover glass and slowly add w “ with 
a dropper as “shown in Diagram Fill the 
spaces around the roots of the aes with 
water. 


Flow water under the 
cover glass with a dropper 


DIAGRAM 1 


Examine the roots with a hand lens, then 
with the lower power of your microscope. 
Look for tiny hair-like projections from the 
root. 

Place another seedling on a slide and cover 
it with a cover glass. Instead of adding water 
under the cover glass, use a few drops of salt 
water (dissolve one teaspoonful of table salt 


| 


in a drinking glass one-third full of water), 


Observe the reaction of the root to the salt 
water. 


B. How Water Enters Plants. Obtain a ger- 
anium or Coleus plant about eight i inches high, 
Any plant with thin leaves should prove satis- 
factory for this activity. Prepare a 10 per cent 
solution of potassium permanganate (dissolve 
10 grams in 100 cubic centimeters of w: ater), 
and water your plant thoroughly each day 
with this solution. After several days, remove 
the plant from the soil and examine the leaves 
and stems for the presence or absence of the 
dye. Use a razor blade or sharp scalpel to cut 
across the stems and leaves. 

C. Passage of Water Through a Membrane. 
Fill a drinking glass with water up to one-half 
inch of the top. Bend a piece of coat-hanger 
wire twelve inches long into the shape shown 
in Diagram 2. Use pliers to help you bend the 
wire into the desired form. In order to make 
smooth turns of the wire to form a smooth 
circle for the egg to rest on, wrap the wire 


partly around pipe or dowel one inch in 
diameter. 
A Edge of 
/ glass Coat-hanger 
A wire form 
- — 


DiAGRAM 2 


Tap the bottom of the wide end of a fresh 
egg and peel off the shell to form a circle of 
about three-quarters of an inch in diameter. 
The egg membrane will be exposed and 
should not be broken or pierced im any way. 
Put the egg on the support so that the ex- 
posed membrane dips into the water. Cut a 
hole one-eighth of an inch in diameter at the 
narrow end of the egg and insert a clear 
plastic drinking straw about three-quarters of 
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an inch into the egg. Afix the straw to the 
shell with candle wax, cement, or plastic 
modeling clay, as shown in Diagram 3. 


— Plastic straw 
(transparent) 


Clay or- 

wax seal Wire 
support 
for egg 


Tap 
water 


DIAGRAM 3 


Let the egg remain dipped in the water for 
several hours. Observe what happens during 
the first hour by checking the drinking straw 
at ten to fifteen minute intervals. 

Change the water after completing the pre- 
vious activity, and in place of the tap water, 
add two teaspoonfuls of table salt to a glass full 
of fresh water. Stir the solution until the salt 
dissolves completely. Observe the changes that 
may take place in the straw, recording the 
changes during five-minute intervals for a 
period of about twenty minutes. 

D. Movement of Soil Water in Hard Stems. 
Obtain branches of willow, maple, horse- 
chestnut, or other hard stems, and put them 
into a bottle containing red ink or eosin dye. 
Let the stems remain in this solution for at 
least three to four days. Remove the branches 
and cut the stem at different points along the 
stem. Cut one part of the stem vertically. Look 
for evidences of water penetration by looking 
for the presence of the dye or ink in the p!ant 
stem. 


FE. Water Leaves the Plant. Place on each 
side of a leaf of a geranium or scarlet runner 
plant {the scarlet runner plant may be grown 
from seed to a plant suitable for this experi- 
ment in three weeks’ time] a piece of cobalt 
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chloride paper 2 x 2 inches. 
Put another square piece o cobalt chloride 
paper on both sides of another leaf at another 
part of the plant. To prepare the chloride 
paper, dissolve 20 grams of cobalt chloride in 
100 cubic centimeters of water. Immerse the 
squares of filter paper into the solution, drain 
the excess solution from the paper and hang 
the squares to dry. 
Cover the squares with 2 x 2 glass slides [the 
lass slides used in mounting Kodachrome 
2 x 2 slides] and support the glass slides by 
clamping the glass slides together and support- 
ing this weight by attaching the clamp to the 
ring stand as shown in Diagram 4. Cover the 
pot with wax paper and seal the paper to the 
stem with scotch tape and plastic clay to make 
this connection water-tight. Observe the action 
of the leaf on the chloride paper at ten-minute 
intervals and compare the action on the paper 
at the top and bottom of the leaf. Add a drop 
of water to a piece of a chloride paper and 
note the action of moisture on this paper. 


Clamp holding 
the glass slides 
together 


Seal with 


paper 


DiacraM 4 

F. Amount of Water Loss from Plants. Ob- 
tain two small plants with approximately equal 
areas of leaf surface: one plant such as gera- 
nium or Coleus, the other a plant with thick 
rubbery leaves. These plants should be in pots 
not to exceed a diameter of two and one-half 
inches and should have a spread of leaves 
which should permit the plant to fit into a 
one quart wide-mouthed Mason jar. 

Water each plant, then surround each pot 
with wax paper and seal as indicated in activ- 
ity “E.” Obtain two pieces of glass about four 
by five inches and two wide-mouthed canning 
jars. Set up the demonstration as shown in 
Diagram 5. 
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Wi de-mouthed 
Mason jar 


Seal with Scotch 
tape 


Envelope of 
Wax Paper 


Glass plate 


DrAGRAM § 


Be sure to seal both jars to the glass slides 
and put both plants in direct sunlight. At in- 
tervals of one or more hours, compare the 
amount of loss of moisture from the plant with 
thin leaves with the plant with thick leaves. 


A ppended Questions 


. Why is the loss of moisture from plants 
more rapid in direct sunlight than in the 
shade? 

In what form must substances be in order 
to move across plant walls, membranes, and 
into the conducting vessels of plants? 

3. What factors may be responsible for the 
rise of water in plants, from the soil to height 
of one hundred or more feet? 

4. Under what conditions is water likely to 
be extracted from the roots? ; 

5. When dried prunes are placed in water 
overnight, they begin to swell. How do you 
account for this process in terms of the under- 
standings which you have gained in this ex- 
perience? 

6. Compare the arrangement of the con- 
ducting vessels in a plant like geranium or 
Coleus with that of a stem of a hardwood like 
willow, maple, horse-chestnut, or other hard- 
wood stem. What might be the possible rea- 
sons for the location of these conducting ves- 
sels from the standpoint of growth from one 
season to the other? 

7. Why is it that a plant stem, even though 
it is severed from the parent plant, can still 
continue to absorb water, conduct the water in 
its vessels, and continue to lose water through 
its leaves? 

8. What reasons would you offer in explain- 
ing the following phenomenon: About a week 
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ago, about one shovelful of inorganic plant 
fertilizer was dug into the soil arou ad a new ly- 
planted shrub. This small plant now shows 
signs of dyi ing, even though it has been thor- 
oughly watered. 

9, Ww hy is it that plants with thick, fleshy 
leaves are more likely to survive in regions 
with very little rainfall than plants with thin 
leaves? 

Outcomes 
we Understandings 

Water is absorbed from the soil by the 
pane through its root hairs. 

2. Water is conducted from the roots to the 
sing through conducting vessels. 

Excess amounts of water absorbed by the 
plant are lost through the leaves of plants; the 
thinner the leaves the more pronounced is the 
loss of moisture from these plants when ex- 
posed to direct sunlight. 

The rate of loss of moisture from leaves 
in direct sunlight varies; the thicker the leaves, 
the less the loss of moisture when compared 
weet the loss from thin leaves. 

Molecules of a liquid will move through 
a ition et from a region of lower concen- 
tration of salts in water to liquids of higher 
concentrations. 


SUNLIGHT AND PLANT GROWTH 
Principle to be Developed 


After a seed has germinated, it needs sun- 
light to continue its growth into a mature 
plant. 


Activities in the Units 
A. Sunlight and the Formation of Chloro- 
phyll 
B. Sunlight and Continued Plant 
of Seedlings 


Growth 


Procedures 

A. Sunlight and the Formation of Chloro- 
phyll.—Soak ten lima bean seeds, scarlet runner 
seeds, or pea seeds in water for twenty -four 
hours. Put five seeds between two layers of 
moist cotton and let the dish with this cotton 
remain in a dark place. Embed the other five 
seeds in moist cotton and expose these seeds to 
sunlight. Do not cover the seeds with cotton, 
thereby permitting the seedlings to obtain 
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sunlight during their growth. Examine the 
seeds each day and record the growth and 
color of those plants exposed to sunlight and 
those plants retained in darkness. 

B. Sunlight and Continued Growth of Seed- 
lings. Obtain two geranium, Coleus, or scarlet 
runner plants. Put one plant in a dark place 
(a closet or cover with a paper box) and place 
the other plant in direct sunlight. Water each 
plant daily and record any changes between 
the two plants from day to day. 

Obtain three small philodendron plants and 
expose the plants to the following conditions: 

1. Put one plant in a dark place. 

2. Expose one plant to light; however place 

it in a shady place away from sunlight. 

3. Expose one plant to direct sunlight. 

Record any changes which you may ob- 
serve among these plants as these plants con- 
tinue to grow from day to day. Record the 
day and the first visible change among the 
three plants. 


Appended Questions 


|. Why should the decrease in the amount 
of chlorophyll in the leaves of plants af- 
fect the production of food by these 
plants? 

2. Why is it that plants can continue to 
germinate in the absence of light? 

3. Is it possible for a green plant to reduce 
the amount of chlorophyll in its leaves 
and still continue to survive? Give reasons 
for your answer. 

+. What important factor needs to be con- 
sidered in planning to grow plants in 
different places inside your home? Use 
the knowledge gained during this activ- 
ity. 

. If you were selecting different kinds of 
plants for landscaping your home, what 
important characteristic of plants would 
you need to consider in order to promote 
good plant growth? Explain in terms of 
the light requirements of plants. 


Outcomes 
Specific Understandings 

1. Seed germination can take place in the 
absence of light. 

2. Light is not necessary for the germina- 
tion of plants; however once the leaves 
begin to form, light is necessary for the 
development of chlorophyll. 


LaBoraTory Experience Units BioLocy 175 


3. Full grown plants need light in order to 
remain healthy and to survive. 

4. Plants vary in the amount of sunlight 
required for survival; some plants grow 
well only in sunlight whereas others will 
grow satisfactorily in the shade and will 
not evidence good growth when exposed 
to direct sunlight. 


PLANTS: Food for Man’s Survival 


Principle to be Developed: 


Plants serve man by a him with the 
different classes of food which are necessary 
for his everyday life. 


Activities in the Units: 


A. Testing for Carbohydrates 

B. Testing for Protein 

C. Fats in Plant Food 

D. Presence of Water in Plant Food 
E. Testing for Vitamin C 


Procedures 


A. Testing for Carbohydrates. 


1. Starch in plants. Crush several wheat or 
rice seeds in a mortar. Place some of this 
powder or flour on a glass slide and add two 
or three drops of 10 ase cent solution of 
iodine. Note the color formation and record 
the extent of changes taking place. 

Soak several peas and lima beans in water 
for several hours. Put two or more drops of 
iodine solution on the inner sides of the split 
seeds. Note and record any color changes 
which take place. Add iodine solution to the 
cut surfaces of a potato, turnip, or carrot. 

2. Testing for sugar. Dissolve one-half tea- 
spoonful of table sugar in a test tube one-third 
full of water. Into another test tube put equal 
parts of Fehling’s solution “A” and “B.” mix- 
ing three cubic centimeters of each solution. 
Your instructor will provide you with the 
Fehling’s solutions. Add several drops of the 
sugar solution to the Fehling’s solution, and 
heat the mixture gently over a flame. Be sure 
to stir the contents by gently shaking the tube 
while you hold it slantwise. 

Continue to heat the contents to a boil for 
two minutes or until some changes in the 
solution are apparent. Perform the same test 
using only two drops of sugar solution, then 
only one drop of sugar solution. Compare the 
changes which take place in each test. 
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Perform the test for sugar using the follow- 
ng in place of the sugar solution: 

Add fresh frozen peas to 5 cubic centi- 
meters of Fehling’s solution, mash them 
with a stirring rod, and allow the mate- 
rials to settle for ten minutes. 
the solution into another tube through 
filter paper, and heat the filtered solution 
over a flame for three to five minutes. 

2. Put two or three sweet grapes into a test 
tube containing 5 cubic centimeters of 
Fehling’s solution. Crush the grapes w ith 
a stirring rod and let the mixture stand 
for a few minutes. Filter the solution and 
heat the filtrate over a flame for five min- 
utes. Record changes which may take 
place and compare “these changes’ in the 
solution with those when varying 
amounts of sugar solution were used. 

B. Testing for Protein. Perform the follow- 
ing test to see what changes indicate the pres- 
ence of protein: Heat an egg in boiling water 
for ten minutes. Peel the egg and cut the white 
of the egg into tiny pieces. Put these pieces 
of egg white into a test tube and add several 
drops of concentrated nitric acid. Heat the 
test tube very gently and stir the contents 
of the tube constantly to prevent frothing or 
excessive bubbling of the contents. When a 
change is apparent, pour ten cubic centimeters 
of warm water into the test tube containing 
the egg white. When the acid has had a chance 
to mix with the water, pour out the liquid 
contents, then add several drops of ammonia 
water over the egg. Note the characteristic 
change that takes place when protein is pres- 
ent in a substance. 

Perform the same test using small pieces of 
raw potato, fresh lima beans, and oatmeal. 

C. Fats in Plant Food. Obtain a piece of 
glazed paper, peanuts, a small piece of chalk, 
an apple, and a tab of butter. Spread a small 
amount of butter over the glazed paper and 
wipe off any excess fat. Record the change 
which takes place in the paper when fatty 
material is rubbed over glazed paper. Rub a 
piece of apple, chalk, or the cut edge of a 
peanut over the glazed paper and record any 
changes that may take place. 

D. Presence of Water in Plant Food. Place 
several fresh or frozen peas that have been 
allowed to thaw out in a flat dish into a test 
tube. Heat the contents over a flame for sev- 
eral minutes at high heat. What evidence do 
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you find to indicate the presence of moisture 
lant foods? Repeat this test using other 

lane foods such as apple, beans, celery, or 7 
lettuce. 

E. Testing for Vitamin C. Obtain some can- 
ned lemon juice or squeeze out the juice from 
a fresh lemon. Fold the filter paper as shown 
in Diagram 6. 


STEPS IN FOLDING FILTER PAPER 


Paper folded in half Paper folded in 


quarters 


DIAGRAM 6 


Put the filter paper into a funnel and filter 
the lemon juice. Measure out five cubic cen- 
timeters of filtered juice into one tube and 
place five centimeters of white vinegar into 
another test tube. Add five drops of methylene 
blue solution to each test tube and note the 
color formation at this time. Put both test tubes 
in direct sunlight for 30 minutes. Note the 


characteristic change that takes place in the RI 
tube containing Vitamin C. 

Repeat this test using the juice from the fol- Pri 
lowing: orange, grapefruit, and lime. Use a ( 
small flask, glass funnel, and filter paper to 
filter the liquid extracts as shown in Diagram 7. ; 


The extracted juice 


is poured through the 
filter paper } 
Ac 
( 
The filtrete , 
is used for 
— the test 
Gr 
DIAGRAM 7 stel 
and 
A ppended Questions cor 


Plants store classes of food materials in the 
different parts of its anatomy. Name two 
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plants which store food in (a) leaves, (b) 
stems, and (c) roots. 

. From what source or sources do plants 
receive the raw materials to produce the 
different classes of food materials? 

3. To what extent would you say man is 
dependent upon his plant environment 
for his survival? 

4. Give some basic reasons why green plants 
have the ability to produce food materials 
whereas man cannot as yet produce food 
for his use. 

5. How does the plant produce food ma- 
terials such as proteins and fats when it 
actually produces sugar during photosyn- 
thesis? 


Outcomes 
Specific Understandings 
1. Plants contain certain classes of food ma- 
terials which man uses in order to survive. 
. The presence of certain classes of food 
materials can be detected through specific 
tests. 
3. Certain classes of food materials are more 
abundant in some plants than in others. 


~m 


REQUIREMENTS FOR THE GROWTH 
OF BACTERIA 
Principle to be Developed 
Certain harmful bacteria enter our bodies 
at specific points, the most common portals 
of entry are the mouth and nasal passages 
since these places usually provide the bac- 
teria with food, moisture, and proper tem- 
perature for their development. 
Procedures 
Activities in the Unit: 
A. The Effect of Temperature on the 
Growth of Bacteria 
B. Food Requirement for the Growth of 
Bacteria 
C. Growth of Bacteria Under Varying 
Conditions of Moisture i 
D. Growth of Bacteria in Sunlight and in 
Darkness 


A. The Effect of Temperature on the 
Growth of Bacteria. Dip a sterile swab into 
sterile water (water boiled for five minutes) 
and press the cotton against the wall of the 
container to drain off excess water. “Mop” up 
the floor to pick up some dirt with the swab 
and inoculate three agar plates by rubbing the 
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agar with the swab in the general direction as 
shown in Diagram 8. This method is very im- 
— since it helps to thin out the number of 
acteria as you streak across the plate and 
makes it possible to count the individual col- 
onies as well as to study individual colonies. 


Petri Dish 


Start here (In- 
oculate the agar 
by swab- 
ing in the di- 
rection shown 
by the arrows) 


DIAGRAM 8 


Mark these plates with glass marking ponct. 
or gummed labels as follows: “Cold,” “Slight- 
ly Warm,” and “Very Warm.” Put the agar 
plates in places as follows: 

1. Keep the “cold” plate in a refrigerator 
for 24 hours. 

2. Put the plate marked “warm” in a dark 
place at room temperature (closet or 
paper box). 

3. Put the plate marked “very warm” next 
to the radiators or in a sunny place but 
be sure to cover the plate with black 
paper or put the plate into a small paper 
box. 

After 24 hours, and again at the end of 48 
hours, count the number of colonies of bac- 
teria. Colonies of bacteria will appear as small 
aggregates of bacteria appearing as a white or 
gray clump. Compare the growth in the agar 
plates which have been inoculated and retained 
under different physical conditions of tem- 
perature and ascertain under which condi- 
tions bacteria will grow more abundantly. 
Which condition of temperature approximates 
the temperature of the human body? 

B. Food Requirement for the Growth of 
Bacteria. Dissolve one bouillon cube in 150 cc. 
of water. Pour Scc. of this broth into several 
test tubes. Place these tubes with broth, and 
test tubes containing 5 cc. of tap water into a 
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small pan of water. Be sure that the diameter 
of the pan is narrow enough to permit the 
tubes to remain in an upright position. Plug 
each test tube with a cotton plug and bring 
the water in the pan to boiling. Continue to 
heat the tubes with boiling water for ten min- 
utes. Let the broth and water in the tubes cool 
down to room temperature, then inoculate two 
tubes containing broth and two tubes con- 
taining water with bacteria swabbed from the 
floor with sterile swabs. Use a new swab for 
each tube to be inoculated. Slant the test tube 
and mix the swab with the liquid in the tube. 
Mark two containers of sterile water as “con- 
trols.” Keep all tubes at room temperature and 
record the extent of change in the appearance 
of the liquid in the tubes after 24 and 48 hours. 


C. Growth of Bacteria Under Varying 
Conditions of Moisture. Obtain six agar plates 
and place them in a very warm place so that 
moisture will continue to be evaporated from 
the nutrient agar in the dish. Inoculate one 
plate every two days until you have used up 
the six plates. Record the grow th each time 
after 24 hours of grow th, counting the num- 
ber of colonies. Use a loopful of the growth 
in the broth tubes which your instructor will 
prov ide you with each time, as the bacteria 
for inoculating your agar plates. Compare the 
grow th of bacteria in the agar plates as the 
moisture continues to evaporate from the nu- 
trient agar. 


D. Growth of Bacteria in Sunlight and in 
Darkness. Obtain two agar plates and enough 
black w rapping (opaque paper of any color) 
paper to wrap one agar plate. Inoculate the 
two agar plates with a moist swab which has 
been used to “mop” the floor. Wrap one of the 
plates in paper; the other remains unwrapped. 
Put both plates in direct sunlight and observe 
the growth of bacteria after 24 hours in both 
plates. Compare the growth of bacteria under 
conditions of sunlight and darkness, when bac- 
teria have the necessary food, temperature, and 
moisture. 


Appended Questions 


In what ways may the mouth and the 
nasal passages provide bacteria with the 
necessary conditions for the growth of 
bacteria? 


. In what way can we discourage the rapid 
growth of bacteria in our mouth? 
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3. What means are utilized in hospitals and 
homes to decrease the harmfu 
from entering the mouth and nasal 
sages of one person to another. What a 
tection do these means offer to the hu- 
man body? 


> 


Based on evidence in this experience unit, 
of what value is it to air out bed linen 
and wearing apparel? 


Outcomes 
Specific Understandings 

1. Cold temperatures of abour 30 degrees 
Fahrenheit inhibit or greatly reduce the 

rate of growth of bacteria. 

z Although bacteria will grow at tempera- 
tures of 68-70 degrees, “bacterial growth 
is more at temperatures approx- 
imating body temperature, or 98.6 de- 
grees Fahrenheit. 

3. Direct sunlight greatly reduces the ex- 
tent and rate of grow th of bacteria. 

+. Given proper conditions of moisture, 

temperature, and food, bacteria will grow 
more luxuriantly in darkness than in light, 
Bacteria must have food, moisture, and 
warm temperatures in order to grow 
rapidly and multiply. 


wi 
. 


Vitamin A 


Evidence that vitamin A—long known for 
value in preventing night blindness—may_ be 
important also to the mucus lining of intestines, 
without which digestion cannot be completed, 
was presented in a research paper before the 
134th national meeting of the American 
Chemical Society. P. T. Varandani, a graduate 
student in the University of Illinois, indicated 
this possibility and said that it opened the way 
for further research in the area of enzyme ac- 


tion. “Though vitamin A was one of the 
earliest vitamins discovered, very little 1s 


known about its biochemical function other 
than in the field of vision”’ Mr. Varandani 
said. “However, in addition to night blind- 
ness, symptoms of vitamin deficiency in- 
clude cessation of growth and spots on the 
mucus lining of the intestine. This is a clue 
to the fact that vitamin A is bound to have 
some important and significant function other 
than its role in vision.’ 


| | 
d 
Ir 
tt 
lz 
S 
li 
if 
ly 
ti 
n 
ir 
si 
0] 
b 
fe 
Si 
pl 
de 
Ww 
A 
m 
to 
el 
Ww 
ad 
fa 
th 
R 
th 
| 
N. 
Wi 


959 


and 
eria 
Das- 
ro- 


hu- 


nit, 
nen 


Crucial Competition with Russia in 


Science Education* 
OSCAR RIDDLE, Plant City, Florida 


Some preliminary remarks have already in- 
dicated that twenty-three years ago I was 
impressed by a few personal observations on 
the efficiency of the Russian educational sys- 
tem, and that those impressions became one in- 
centive for the founding of this National As- 
sociation of Biology ‘Teachers three years 
later. On both of those dates there was reason 
to regard the area of science education in the 
Soviets as a fast-growing threat to our way of 
life. No one can doubt that the threat has be- 
come greater, nor that more of our people are 
partly aware of it. The question that now 
seems of paramount a can be stated 
in either of two ways: Is that threat adequate- 
ly comprehended by our leadership in educa- 
tion? Or, do the educational measures we are 
now taking seem likely to protect us adequate- 
ly against that threat? I here summarize my 
impressions of the evidence relating to that 
single question. 


Before proceeding with that chore, how- 
ever, | ask momentary attention to a further 
ong experience, an experience which high- 

ights one dimension of easy Russian success, 
one sphere 1 in which an effective countermove 
by us is hardly conceivable. Twelve years ago, 
at just this season, | was among the sev eral 
foreign delegates attending an unusual Indian 
Science Congress: in New Delhi, under the 
presidency of Pandit Nehru. Four Russian 
delegates, with interpreters, were present. I 
was to learn later that their apparent leader 
was not a scientist, but a very able historian. 
At the end of the nine-day Congress a govern- 
ment airplane and a Congress representative 
took the seven Russians and myself on an 
eight-day lecture and travel tour of India. It 
was arranged that one Russian and I should 
address a few large audiences of 3,000 to 4,000 
faculty and students at such universities as 
those of Benares, Hyderabad, and Bombay. My 
Russian colleagues concentrated on two 
themes: First, how , in less than one generation, 


“Twentieth Anniversary Luncheon address of 
NABT, Washington, December 28, 1958. Dr. Riddle 
was chairman of the small group which helped to 
organize NABT. 


the U.S.S.R. had transformed a poor and war- 
wrecked nation with a population 70 per cent 
illiterate into a more literate and technically 
efficient people. Along with this they stressed 
the huge development of every kind of school, 
especially in Asiatic Russia, and the founding 
or the amazing growth of universities such as 
those of Tashkent and Alma Ata in that area. 
The other theme accented the Soviet assault 
on hunger, the rapid industrialization of a na- 
tion, the development of a medical and health 
service asserted to be already almost equal to 
the best, and wholly undreamed of in Russia 
thirty years earlier. Thus, during eight days I 
was a ‘trapped witness to the fascination of 
each of those two Soviet appeals to their less 
successful Asiatic neighbors. 


My own somewhat technical, slide-illus- 
trated talks to those same audiences were, let 
me guess, of some interest to the rare auditor 
who had a bit of training in animal biolo Y: 
But, it was in this hard way that I learned t 
a fresh and deeper understanding of a life 
process is no riva Pot a well- -spoken part of the 
Communist story for the interest of even a 
university audience in India and Pakistan. Of 
course, this experience is related to the theme 
of this moment. Since the final phase of all 
our “competition” with Russia is simply the 
winning of now neutralist minds, we here see 
that the indisputable Soviet accomplishment 
is vastly attractive—even if not at once or 
wholly persuasive—to precisely the kind of 
mind and people most prevalent in neutralist 
Asia. Do we, then, dare overlook the effect on 
neutrals of further exhibits of Soviet success, 
or longer underrate the educational effort on 
which those several successes are built? 


Let us momentarily question whether any 
aspect, or which aspect, of our contest with 
Russia can rightly be called “crucial.” The 
continuing race in armaments—the grim, econ- 
omy-shaking rivalry for military power—has 
come to be regarded as a long-term insurance 
and firm necessity but most probably not 
otherwise crucial in the tremendous drive for 
the minds and allegiance of peoples. The ag- 
gressive Soviet leaders now expect to attain 
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their goals through industrialization and eco- 
nomic successes, along with the singular power 
those two giants generate and bestow on di- 
plomacy and the devices of propaganda. And, 
as guarantor and base of that entire program, 
Soviet leaders have quickly built an education- 
al system peculiarly adapted to the accomplish- 
ment of their precise purposes. It is the Soviet 

aggressor who, w hatever our preferences, has 
thus made the area of education the “crucial” 
area of the conflict with her. And, since 
science and technology undergird industry 
and economics—or better, since they dominate 
the new age we have already entered—it is this 
fresh, simple, elemental and widely unwelcome 
fact of life that now makes “science teaching” 

the truly crucial element in our global contest 
with them. 


We next note that our own emergency re- 
lates far less to college and univ ersity than to 
our elementary and high schools. Our colleges 
must indeed recognize “the new age by placing 
more nearly equal emphasis on scientific and 
humanistic social subjects and by giving more 
and better training than ever before attempted 
to those who teach the sciences at every level. 
All that, however, is long overdue and would 
be required to renovate our own society if no 
competitor existed. But Soviet institutions of 
higher learning and research seem to offer no 
equally serious Challenge to us. Their and our 
lower schools is the sphere of tight and urgent 
contest, and those schools should now be ac- 
corded highest concern by those who wish to 
preserve the Western w ay of life. 


The changed nature and meaning of our 
contest with Russia was stated a year ago by 
Dr. J. C. Warner, president of Carnegie In- 
stitute of Technology, in these words: “We 
are engaged in a scientific, technological, eco- 
nomic race with our chief competitor, Russia, 
and we can hardly escape the conviction that 
the country which wins this race will be the 
dominant world power in the years ahead.” 
That verdict was rendered also by the Presi- 
dent’s Committee on Scientists and Engineers 
(December 1, 1957), which further stressed 
the special position of the secondary school, 
in the following statement, “There is ample 
evidence that the Soviet Union is bending 
every effort to achieve its goal of world dom- 
ination by leading the way in the scientific 
revolution. . 
tists and engineers than the United States 


. Today Russia has more scien- 
and 
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is graduating more than twice as many each 
year. The education program of the (this) 
committee is largely directed to the secondary 
schools.” Finally, in March, 1958, Mr. Khru- 
shchev clearly stated that Russia intends to de- 
feat the West through education, industrial 
production, and other non-military means. 


Here and now there is no chance to cite the 
several fairly productive efforts of the past 
three years to improve our science education 
at the secondary level. As never before those 
efforts have been shared by large numbers of 
competent college, research, and government 
personnel. Many of those efforts have now 
found a place— probably a continuing budget- 
ary place—in the very important Education 
Act of 1958. Those gains are both numerous 
and important; also, in the opinion of many or 
most, they are inadequate. Neither is there 
chance here to spell our own several seemingly 
ineradicable disadvantages—vis-a-vis our Rus- 
sian competitor—in thus using our secondary 
education to assure a public that is increasing- 
ly friendly to science and an adequately in- 
creased supply of scientists and engineers. Yet, 
the continued drain of prospective science 
teachers to higher paid posts in industry might 
almost alone place us second in that contest. 
And failure to make early and adequate 
changes in the aims and offerings of our sec- 
ondary schools may place us no better than 
second even if our society exhausts itself in 
doing every other useful thing. 

Now, the materials assembled to this point 
have not been set down with the thought that 
they were either news or of unusual interest 
to you. Not that. Those items now enable us 
to state, in a more accurate way, the question 
we earlier called paramount. Has America’s 
total experience with Communism to date now 
made it possible for our high schools to start 
preparing our people for the unacknow ledged 
age of science? Has, perchance, the fact that, 
within that age, our foreseeable future must be 
a period of dangerous peace made it possible 
to shape our secondary school curriculum to 
both our age and our current national need? 


Stated at once, that obligation is to teach 
more of at least three sciences, and more and 
better mathematics, to a much higher percent- 
age of high school pupils. It seems clear that 


very little of this added requirement can con- 


ceivably be met through a lengthening of the 
school day , and equally, clear that in nearly all 
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high schools no lengthening whatever of that 
day will be found practicable. Therefore, for 
many members of the huge group thus in- 
yolved—whether it be one-fifth or one-half of 
the high school population—the years added 
to these subjects are necessarily subtracted 
from the pursuit of a now current exercise or 
study. Can we now find, and partly repeat 
here, some words from our leadership that tell 
us how greatly this new school will likely dif- 
fer from the old? 


The study currently conducted by Dr. 
James Conant, former President of Harvard, 
is definitely directed to the many things in- 
volved in our secondary education. All advice 
that issues from that study will surely have 
much influence and, fortunately, on numerous 
topics of school organization and administra- 
tion that influence will doubtless be most help- 
ful. We ask, therefore, just what does Dr. Con- 
ant recommend (Indianapolis, May 9, 1958) as 
status for the sciences in the curriculum that 
will serve the new need and age? We quote: 
“They (the academically talented) compose 
about 15 per cent of the high school popula- 
tion on a national basis. They ought to be 
studying in high school four years of E nglish, 
three or four years of history and social stud- 
ies, four years of mathematics, three years of 
science, and at least three years of one foreign 
language. This is a stiff program, five subjects 
involvi ing homework each year, and at least 
fifteen hours of homework a week will be re- 
quired.” 


Now there must be more than a few among 
us Who presume that good social policy, even 
without threat to national security, requires 
that definitely more than “15 per cent” of our 
high school graduates be trained to enter help- 
fully and comprehendingly into the new age 
of science; that one year of biology, one of 
chemistry and one of physics neither pro- 
vides that entry nor an escape from a quite 
passive personal role in the vast worldwide 
conflict that involves and engulfs us all; also, 
that a year for the study of earth science and 
astronomy must soon be recognized. But if 
the percentage of pupils trained in science is 
increased merely to 25, most members of that 
group w ill carry—in addition to the inevitable 
“Physical Education” and another light activ- 
ity —only four not five subjects, since fifteen 
hours per week of homework is definitely 
more than the majority of that enlarged group 
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will do. For Dr. Conant, merely two years of 
a foreign language is “waste,” though one year 
of the life sciences is enough. He insists on 
‘at least three years” of the foreign language 
because “less is not long enough to acquire 
anything of permanent value” to the indi- 
vidual. Now, for one, I would insist that “one” 
year of biology is not enough because it leaves 
this talented student in the wrong world; be- 
cause it permits approach toward, but no co- 
hesion with, such mind-releasing chapters of 
thought as the origin of life under wholly nat- 
ural processes, and, that the many steps taken 
in the slow creation of our bodies and minds 
which we call mutations “occur with blind- 
ness and molar indeterminancy,” as Professor 
H. J. Muller has expressed it, again, it is not 
enough because it fails to enable that talented 
student to share, consciously and joyously, in 
our supreme social task—the rebuilding of a 
society in accord with the age we have all un- 
consciously entered. 

But, my fellow biologists, these curricular 
ideas of Dr. Conant can be shown to have the 
wide — of educators generally. And it 
is their ideas, not those commended here, that 
will again prevail. On the vital question of the 

lace of the sciences, of biology in particular, 
in the high school curriculum, we are now, 
despite three Sputniks, a menacing China, and 
ever closer danger, little beyond the point we 
were twenty years ago. And, to my knowl- 
edge, among the counseling voices there is not 
one to urge the clear and simple truth that 
advanced courses in biology can be absorbed 
with complete success by at least twice as 
many pupils as will ever elect higher-grade 
mathematics and physics in the high school. 
Wholly neglected, too, is the related fact that, 
besides giving some depth to that school’s 
training in at least ove science, indeed in that 
particular science which most vitally changes 
social outlook, such advanced biology training 
would best equip and motivate the highest 
percentage of girls for the technical careers 
that are later chosen by many girls. Some of 
us could regard such a doubling and deepening 
of open-eyed effort to create one genuinely 
modern society as a worthy educational aim. 
Some of us, too, have no doubt that this effort 
is everywhere and persistently defeated, not 
for pedagogical reasons, but more basically by 
the power and prevalence of the grosser forms 
of yesterday’s supernaturalism. That force 
does not now operate in the USSR. 
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In mid-March of this year a “1958 Parlia- 
ment of Science,’ which broadly considered 
science and public policy, was held in this city. 
The AAAS sponsored that assembly of leading 
scientists, coilege presidents, and educators, 
and also published its point of view and recom- 
mendations in the April 18, 1958 issue of 
Science. Numerous items of public policy and 
of educational practice were there treated so 
superbly that any objection to the document 
may be regarded by many as an unworthy ex- 
ercise. Nevertheless, I find two objections to 
it. It seems to recognize adequately neither the 
extent of the changes in the high school cur- 
riculum that our contest with Russia and 
China requires nor the very great difficulties of 
obtaining them. Again, though it fails to deal 
either adequately or specifically with the sec- 
ondary school curriculum, the following re- 
peated statement will be applied there harm- 
fully, and for that area the latter part of the 
statement is unrealistic. We quote: “We be- 
lieve that scientific education is best fostered 
as a part of the general emphasis on intellectual 
activity and that the pressing need is for in- 
creased — of the social sciences and hu- 
manities (foreign languages are elsewhere 
added) as well as the natural sciences.” To me 
it seems untrue that the ‘ ‘pressing need” is thus 
widespread, and for reasons already consid- 
ered, an equal “emphasis” on all these subjects 
in high school there effectively stymies prac- 
tically all quantitative change directed to more 
years for mathematics and the several sciences. 
It is precisely a present and over-prolonged 
emphasis on non-science subjects in our high 
schools that has permitted us to remain an anti- 
intellectual people and also led inevitably to 
the present emergency. Finally, if, as in 
science, the Russians now also have more than 
a two-to-one margin over us in persons grad- 
uated annually in “social studies and the hu- 
manities,”’ my own sources of information are 
immensely less reliable than I have suspected. 
These latter definitely are not areas of equiva- 
lent “pressing need.” 


On February 10-11, 1958 a Conference on 
Mathematics and Science Education, sponsored 
by six highest ranking organizations, was held 
in this city at the U. S. Office of Education 
(Circular No. 533, 97 pages). Fifty partici- 
pants appraised the various now current pro- 
posals for changes in school programs, grades 
1-12, as measures of long-term requirement and 
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this 


Incidentally, 
recorded some sentiment for replacing Oth 
grade gene! ral science with biology and for 
offering a year of advanced biology in the 12th 
grade. 


practicability. conference 


Now a fourth, short, and final indicator of 
the way these cold winds blow. Last year’s 
meeting (1957) of the highly influential Amer- 
ican Council on Education was summarized by 
the New York Times in this headline: “Amer- 
ican Council Deplores Great Pressure on Stu- 
dents to Enter Science Fields.” 


‘These few items are believed to be indica- 
tive of the mild and reluctant changes in the 
secondary curriculum which will probably 
follow the great flood of discussion that began 
and crested fifteen months ago. And, if this is 
true it poses a most serious challe: age to us all, 
including our few organizations of science 
teachers. I admit it may not now be possible 
for these latter groups to even share in ob- 
taining a really different outcome. But there is 
reason to believe that unless those groups 
having intimate personal acquaintance with the 
entire secondary schoo! atmosphere and cur- 
riculum do share in making recommendations, 


and also supply within-the-school counsel, 
few and slight curricular changes will be 
made at the crucial secondary level. All this 


seems merely another way of saying that, 
ri our exhausting military effort, we are 
fast losing the contest with Communism. 


We all know that some of the views enter- 
tained here are shared with a respectable mi- 
nority. More than a year before Sputnik the 
thoughtful Cole report ( 1956) indicated the 
desirability of incre: asing the amount of mathe- 
matics and science required of all able students, 
regardless of their careers. That study also 
considered the 6th and 7th grades as crucial, 
and quoted George Harrison as authority for 
the conclusion that the schools should be turn- 
ing out twice the 50,000 students well oriented 
toward science they now do. Thirteen months 
ago our leading authority on. scientific per- 
sonnel, Dr. M. H. Trytten, said: “I believe it 
is demonstrable that a much heavier emphasis 
on scientific subjects at all levels of our edu- 

cational system would be helpful even though 
the students in such cases do not intend to 
specialize in the technical fields.” More recent- 
ly he also said: “Our problem is not whether 
we can meet the Russian challenge so much 
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as whether we collectively want to.” And Dr. 
James R. Killian recently said: “Science and 
mathematics are more than tool subjects; they 
are basic cultural subjects—liberal arts in the 
true sense. Science in the secondary school 
should be basic, fundamental, and versatile.” 

Finally, we refer to a fragment of the evi- 
dence that practically all high level studies fail 
to come to grips with two adverse and highly 
persuasive conditions that prevail in our high 
schools. True, numerous studies stress the need 
for counselors, and they freely assume the 
readiness and ‘ability of such persons to recruit 
to full strength the required classes in the 
sciences and mathematics. Undoubtedly the 
counselors will help, but it is not safe to as- 
sume that such counsel will commonly be 
without bias against the sciences (see below). 
If greatly increased numbers are there to un- 
dertake to ground themselves in mathematics 
and the sciences the school’s climate must 
change markedly. Many pupils must there be 
unconditioned and thereafter motivated to that 
choice. The two native, indoor, psy chological 
hurdles to that choice, both strangers to our 
Russian Competitors, can now receive momen- 
tary notice. 

The first hurdle relates to pupils, the second 
to teachers. Nation-wide polls of opinion of 
high school ay to have shown their mixed 
though usually favorable image of science and 
of scientists, but an overwhe mingly unfavor- 
able view of science as a career for themselves 
or for their husbands. An excerpt froma quite 
recent note (M. H. Maier, June 25, 1958) to 
the press from the Purdue Opinion Panel is 
even less comforting. It stated: “The students 
(almost 90 per cent) think engineers are the 
bastion of our strength but that the scientist 
is an incompetent radical.” 

Next we note that a fair percentage of non- 
science high school teachers exhibit a w holly 
ignored but highly persuasive anti-science at- 
titude towards science, or, perhaps when 
probed, it is towards the waturalism that in- 
heres in science. Only twenty months ago 
(Science, April 26, 1957) did we acquire a 
documented account of the pre-scientific, and 
effectively anti-scientific, nature of much cur- 
rent high school instruction in history and 
literature. For that illuminating material we 
are indebted to Joseph Gallant, Head of the 
Department of Literature in the Roosevelt 
High School, New York City. We quote him: 
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“Not to apprehend this world from the stand- 
point of science is, therefore, to belie the very 
process of seeing. To speak in any idiom other 
than that which incorporates the scientific 
outlook is to speak the hisses of the dead. 
The writer has no choice. The cultural gap 
which leads him to stand with one foot in the 
present and one in a pre-scientific past must 
be closed if his message is not to consist of 
arbitrary and falsified symbols . . . History 
can mold and reenforce the sclentific outlook 
of students. It can attract them to science as 
a way of life or as a prospective career. . . 
Meanwhile the courses in the humanities, on 
the secondary school level, hold the key to 
the future of our country and of our society. 
But the humanities sw eepingly ignore the role 
played by scientific insight and thinking in the 
ideology of our times and disdainfully march 
on their archaic way as though the atomic and 
electronic age had not arrived.” Next, a mere 
word from tent Van B. Jennings, Associate 
Professor of History at Teachers College, Co- 
lumbia University (NEA Journal, May 1957): 

“However, many social studies teachers are 
unable to answer elemental questions (about 
science). Back of this lack of understanding 
one often finds a strong distaste for science. 

(italics ours). Here is place and time for the 
keen scholars and the a scholarship of our 
better universities to contemplate the slender 
measure of their success in communicating 
their modern thought to some tens of thou- 
sands of those now teaching the humanities and 
social studies in our high schools. 


A third item that is too comprehensive to 
discuss and too disastrous and shameful to ig- 
nore confronts the youth who finally enrolls 
for a year of instruction in biology. Though 
that is the science that best illuminates the 
social creations of peoples, and most affects 
the philosophic thought of persons, those as- 
pects of this revealing subject will usually be 
effectively screened from him or her. Since 
the anti-evolution laws and the Scopes trial of 
the twenties, all born of religious fervor, the 
high school textbook will omit, disguise, or 
soften the word, evolution, and the informed 
teacher will well know that he walks on eggs 
when that word is mentioned. 


I conclude these remarks with the thought 
similarly used in my recent letter to Science. 
“Is softness in our secondary school curric- 
ulum justifiable in the light of the present 
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threat, mode of attack, and strength of our per cent illiterate, it now annually graduates 


opponent? Call it merest coincidence or rate 
it vitally meaningful, it is cértain that the first 
nation that even swept religion completely 
from its schools performed immediately there- 
after a feat in science education never before ° 
approximated on this planet. Starting 40 years 
ago with a pwr and war-crushed | people 70 


more than twice as many scientists and engi- 
neers as does the United States. That nation 
now happens to be our dangerous and aggres- 
sive enemy. How much longer dare we gamble 
the fortunes of Western civilization on the 
proposition that the scientific age is still alien 
and remote?” 


Student Laboratory Assistants | 


WILLIAM HOUSER 
Roosevelt High School, Des Moines, lowa 


Seldom does the teacher of a high school 
laboratory science course have the satisfaction 
of feeling that he has done the best possible 
job of teaching of which he is capable. This 
is due to the press of time. T hough the teacher 
may be well trained, be rich in experience, and 
rated by his administrators, fellow teachers 
and students, as an excellent teacher, he can- 
not carry out adequately all of the activities 
that demand his time and energy. In an opin- 
ion poll taken of the fifty high “school biology 
teachers at the 1957 Summer Institute at Pur- 
due University, “lack of time” rated as the 
number one ‘handicap to the teaching of 
biology. 

The teaching load can be somewhat light- 
ened if satisfactory student assistants can be 
enlisted as helpers. For three semesters now, 
I have used laboratory assistants in my classes, 
with increasing success each semester. Assist- 
ants are selected after a written application is 
filled out by the student, and he has a personal 
interview with me. One student for each pe- 
riod is scheduled to my class instead of to a 
study hall where he would regularly be as- 
signed. He receives no course credit, although 
I have heard of this being done in one school. 
Usually those selected have shown a particular 
aptitude in biology, have completed physics, 
and are now seniors and taking chemistry. 

The assistants have looked upon the task 
as an honor, and I had over thirty applicants 
last year. The local newspaper gave them 
recognition as well as our school paper, with 
pictures s and a feature story. 

The assistants have been well received by 
the students in the classroom, and they are 
looked upon with considerable respect. So far 
we have been able to have helpers who are 
both top students and school leaders as well. 


Some of the duties that they perform in- 
clude: answering the phone, checking at- 
tendance, running errands, making purchases, 
recording grades, checking objective type 


quizzes, washing dishes, putting equipment 
away, answering questions, and aiding’ stu- 


dents when we work with microscopes, dis- 
sect, or do other experiments, set up apparatus, 
and in general are available to do whatever ; 
needs to be done. Often they become very in- 
terested and come in before or after school 
to finish something they did nor have time 
to complete in the “regular class time. 

The assistants are given considerable free- 
dom and are looked upon pretty much as col- 
leagues rather than subordinates. They are 
told that if there is ever any assignment that 
is pressing in their own school work, that they 
may feel free to work on it, but this happens 
only occasionally. There have been no dis- 
cipline problems, and the assistants have a very 
high attendance rate. 

At the conclusion of this last year, I at- 
tempted to show my appreciation to them by 
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having them out to our home for a supper, 
after which we played miniature golf as well 
as other games in our home. 

Although I must continue to do much of the 
more det ailed preparation and do many things 
that they have not had sufficient experience to 
attempt, | find that they have relieved my load 
tremendously, and they have gained valuable 
experience while making this unselfish service 
to their school. I recommend that more science 
teachers try it. 


Letter To The Editor 
About Textbooks 


For some time I have felt that biology 
teachers ought to cry out loudly against some 
of the nonsensical and unjustifiable character- 
istics of the high school biology textbooks 
that most publishers are making available to 
us. It may be said, of course, that we are not 
forced to recommend buying any one par- 
ticular text; however, if all texts persist in 
suffering from the same faults, we are regular- 
ly put into the position of having to recom- 
mend the purchase of some from among them. 

Let me start by discussing their covers. 
Practically every cover is now an elaborate 
multicolor affair, embellished with very ex- 
citing photographic scenes. 

Most of us, however, seeking to protect the 
books, ask our students to cover them with 
some protective wrapping. The book’s cover, 
as a result, becomes the most unseen part of 
the book. So why pay for these elaborate ex- 
udations of publishers’ imaginations? 

Then come the illustrations. A full page 
photograph of four young people walking into 
a school building w ith the remark underneath, 
“We need energy to perform our daily tasks.” 
A half-page photograph of acow accompanied 
by the statement, ‘““This animal has been bred 
for high quality milk production.” A full page 
divider which’ shows a teen- -age girl plaving 
with a baby chick and headed: “Unit Nine, 
Reproduction.” Pictures of a typewriter: 
“Man creates tools”; of a pond with a row 
boat: “Insects grow here"; of sheep grazing 
on some grassy area: “All organisms have cer- 
tain common features”; and a host of other 
similar inanities are commonplace features of 
our text books. I have invented all of these 
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examples, but most biology teachers will rec- 
ognize them as typical features of most avail- 
able texts. 

Add to this very fancy colored inserts of 
doubtful function, and you have often a situa- 
tion where up to 25 per cent of the book is 
really meaningless and wasted. 

1 am of the impression that these illustra- 
tions and covers must add considerably to the 
price of the book. For my part, | would rather 
that this money be spent for higher salaries 
for teachers, or for better budgets for biolog- 
ical supplies, or perhaps just a simple tax- 
saving for the citizens who foot the bill. 

However, if the publishers do not want to 
reduce the prices of the books, maybe we 
might begin to persuade them to substitute for 
the phrasy junk of garish covers and childish 
pictures some better substantive materials. 


And this leads me to a second area of gripes 
about our current plethora of high school 
texts. Like the automobile industry they ap- 
pear with new models every year. But are 
they really new? Rarely. 

They go on and on telling us that the plant 
Kington is divided into four major phyla 

despite the fact that leading plant taxonomists 
have in recent years completely revised our 
system of plant classification. Phosphorus is 
mentioned as an ingredient of bone, but it is 
almost impossible to find any mention of the 
recent concepts that phosphate compounds 
are involved in the complex energy-change 
mechanisms of the cell. The texts continue to 
describe photosynthesis with not even the 
slightest attempt to involve those major 
changes in our knowledge of photosynthesis 
which have been brought to light in recent 
years, and the same old formulation persists in 
weary fashion. It is a rare book in which nu- 
cleic acids or nucleoproteins are even men- 
tioned. Books continue to state that we have 
no knowledge as to what viruses are. I have 
vet to find a high school text book of biology 
that ever mentions the term “mitochrondria” 
or “indolacetic acid.” 

One could continue and prepare a very long 
list of similar weaknesses in our texts. 

I would be among the last of biology teach- 
ers who would argue that the text 1s an all- 
important part of biological education. I am 
certain that all through our country superb 
biology teachers are supplementing ‘and pre- 
senting correct new concepts. 
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Nevertheless, one cannot overlook the fact 
that to a great many biology teachers, espe- 
cially to those poorly trained or those who 
have been aw ay from retraining for years, the 
text is a very important instructional tool. 


I believe the time is long overdue for two‘ 


major reforms in the preparation of high 
school texts in biology. 

(1) An elimination of wasted, expensive 
covers, illustrations, and color plates, so that 
we have available either less expensive books 
or books with more real substance. 

(2) A real and meaningful modernization 
of biological information w vhich fits the teach- 
ing of science in the year of 1959. 


May, 1959 


Perhaps what we need is something similar 
to the Study Committee of the physics people 
—a Biological Sciences Study Committee. 
BEN JAMIN EPSTEIN 
Weequahic High School 
Newark, New Jersey 


Editor's Note: 

The Biological Sciences Curriculum Study 
Group of the AIBS met in Boulder, C olorado, 
February, 1959, to formulate plans for a pro- 
gram similar to the Physical Sciences Study 
Committee Program. A complete report of its 
progress to date will be carried in an early 
issue of the ABT. 


A Simple Method for the Demonstration of Antagonism 
and Synergism of Biologically Active Chemicals 


EUGENE D. WEINBERG 
Associate Professor, Indiana University 


Biologically active chemicals usually can 
be antagonized (i.e., neutralized or inhibited) 
by many other compounds. Conversely, it is 
sometimes possible to find pairs of chemically 
unrelated materials that exhibit a syner rgistic 
biological effect; i.c., they are much more 
active together than either compound would 
be alone. The following method for demon- 
strating antagonism and sy nergism of certain 
biologically active chemicals is used by those 
of the high school students participating in 
the Indiana University High School Science 
Institute who are subsequently employed as 
part- -time research assistants in the author’s 
laboratory. The method is simple, efficient, 
and inexpensive and can be performed easily 
with a minimum of equipment by anyone Ww ho 
can grow bacterial cultures. 

The types of chemicals that can be tested 
by this method consist of those that exert 
visible macroscopic effects on microorganisms. 
Such chemicals include those that can stimulate 
microbial growth or pigmentation § (e.g., 
metallic salts, vitamins, amino acids, etc.) and 
those than can imhibit microbial growth or 
pigmentation (e.g., toxic metallic salts, anti- 
septics, disinfectants, and antibiotics). The 
following experiment with antibiotics and 
metallic salts illustrates the method quite well. 

Tubes of heat-liquefied nutrient agar (cool- 
ed to about 48° C) are inoculated with cells 


from a culture of a gram positive saprophytic 
bacterium; the inoculared agar is chen poured 
into Petri plates and allow ed to solidify. Cul- 
tures of such gram positive organisms as species 
of Staphyloc occus, Sarcina, or Bacillus grow 
well in nutrient agar and can be propagated 
at room temperature if an incubator is not 
available. Complete growth at room tempera- 
ture will require | or 2 additional days, how- 
ever. When working with antibiotics, we pre- 
fer to use gram positive bacteria rather than 
such gram negative oganisms as species of 
Serratia or Escherichia because, in general, 
gram positive strains are inhibited by lower 
concentrations of the chemicals. 

Small sterile quantities of antibiotics that are 
quite sufficient for class laboratory needs can 
be obtained at no cost by w riting to pharma- 
ceutical companies that manufacture the drugs. 
An excellent source of about a dozen different 
kinds of antibiotics is that of the Chas. Pfizer 
Co., Brooklyn, N.Y. This company has pre- 
pared a convenient “Antibiotic Diagnostic 
Kit” and sefds the kit as well as refills of 
individual antibiotics ar no charge to teachers 
for class laboratory purposes. Each vial in the 
kit contains approximately 20 milligrams of 
an entibiotic. 


After the inoculated agar has solidified, | 


filter paper strips that have been soaked briefly 
in solutions of an antibiotic or metallic salt, 
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Extent of visible bacterial growth in nutrient agar plates seeded with Staphylococcus epidermidis after 
two days at 37° C. The shaded areas represent areas containing bacterial colonies. The rectangles represent 
filter paper strips that were briefly soaked in the material stated on the specific rectangle and then placed 
on the inoculated agar at the beginning of the period of incubation. 


and the excess fluid permitted to drain off, 
are placed on the surface of the agar by means 
of forceps whose tips have been flamed. Each 
strip is soaked in a single solution and only 
two strips are placed on each plate as is illus- 
trated in the figure. Strips (7 x 1 cm.) cut 
from Whatman filter paper $1 are quite satis- 
factory. 

We have found that the soaked strips will 
adhere firmly to the agar surfaces and that 
better results are obtained by incubating the 
Petri plates with the agar side up rather than 
down. Thus excess moisture cannot drip on to 
the agar and affect the extent of diffusion of 
the drugs and metallic ions from the strips. 
With the exception of the antibiotics which 
are already sterile, the materials used in the ex- 
periment must, of course, be sterilized in an 
autoclave or pressure cooker. We sterilize and 
store the filter paper strips in an empty Petri 
plate. It is convenient to sterilize tubes of 
water along with the strips and the solutions 
of metallic salts. The water is then available 
for control purposes (e.g., as in the left hand 
plates in the figure) as well as for preparing 
solutions and dilutions of the sterile antibiotics. 
A few sterile medicine droppers or pipettes 


are also required. 

In the plates illustrated in the figure, our 
strips labeled zinc or iron were soaked in solu- 
tions containing 1.0 milligram per milliliter of 
the respective chlorides. The strips labeled 
bacitracin were soaked in a solution containing 
0.1 milligram per milliliter, and the strips 
labeled terramycin in a solution of 0.25 milli- 
gram per milliliter. It is always necessary to 
test various concentrations of the antibiotics 
in advance of the actual experiment since the 
potency of each antibiotic will vary with the 
age and purity of the drug itself and also with 
the type of bacterium employed. As may be 
seen in the figure, we used a concentration of 
drugs that resulted in a zone of inhibition of 
approximately 30 millimeters in width on the 
control plates and a concentration of metallic 
salts that, by themselves, caused no inhibition 
of bacterial growth. : 

The figure represents diagrammatically the 
extent of visible growth in six Petri plates that 
had been seeded with Staphylococcus epi- 
dermidis and incubated for two days at 37° 
C. It may be seen that strips soaked in a solu- 
tion of zinc but not iron chloride enhance the 
antibiotic action of bacitracin, whereas strips 
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soaked in a solution of iron but not zinc 
chloride depresses the antibiotic action of 
terramycin. Ferrous salts give slightly better 
results than ferric salts. 

The great majority of antimicrobial drugs 
are affected in some way by specific met tallic 
salts or by metal complexing agents such as 
Versene (Dow Chemical Co.., Midland, Michi- 
gan). Many more examples comparable to 
those illustrated in the figure can be demon- 
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strated by the students. It is also sometimes 
possible to observe an enhancing or depressin 
action of one antibiotic on another with the 
cross strip method by soaking each strip in 


_a solution of one of the the two antibiotics, 


However, the results will depend on the par- 
ticular kind of bacterium employed, whereas 
in the metallic salt-antibiotic experiment re- 
sults are usually independent of the kind of 
microorganism used. 


The Naturalist and the Drawing 


MILLARD C. DAVIS 
Cornell University, Ithaca, New York 


In teaching biology we attempt to establish 
a dynamic relationship between the plant or 
animal of the outdoors and the laboratory 
specimen. This relationship is an emotional 
realization by the student that the indoors 
study is an opportunity to analyze some of the 
mechanisms which make life possible. But an 
emotional understanding is often difficult to 
build. The living plant or animal has an appeal 
that is often essentially dramatic when seen in 
its natural setting, while the same material 
indoors seems but a mannequin, a toy, an arti- 
ficial presentiment of what might appear be- 
fore the field naturalist. 

To attack this problem on its broadest scale, 
the teacher often tries to carry his classroom 
to the creek and field. Here the student will 
observe the particular type- organism of the 
text-book. He compares the Lumbricus at the 
swamp’s edge with the worm beneath the 
field grass, the moss on a rock with that on 
the fallen tree. Then he returns, with thoughts 
of the outdoors, to the dissecting kit and ter- 
rarium. Such field trips are designed to build 
his feeling that the laboratory specimens are 
actual “persons” in their own right. 

Perhaps the teacher might use ‘the laboratory 
drawing time to effect a continuation of the 
same feeling. A student who draws carefully 
may soon come to realize that what he puts 
down in pencil has a functional relationship 
with natural life. The parts of the organism 
are in constant interplay with its environment. 
Specimen and commune, structure and func- 
tion: these are the goals of the student who 
seeks to understand biology. 

By making careful drawings of the specimen 
under the microscope or before him on the 
dissecting tray, the student will see the organ- 


ism as a work of natural art. I was remarkably 
impressed one day, while concentrating on 
accurately sketching the honey bee, when I 
discovered that the insect’s head is extremely 
hairy. | compared this with the common w asp, 
Polistes, and found that the head of the latter is 
but bare plating. Why was this so? What part 
did each play in nature? The best explanation 
to date was the fact that the honey bee gathers 
pollen, while the wasp does not, as it is essen- 
tially a meat eater. 

This simple comparison of the anatomy of 
two related insects led me to my first real 
comprehension of living comparative anatomy 
and ecology. The str uctures of the animals 
told a story. I learned that to draw with care 
was to build a set of ideas applicable to the 
ways of life. The drawing became a map for 


the study of the organism in its natural situa- 
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tion. 

This event is my type-example for the value 
of laboratory pencil work. It became apparent 
to me that the drawing is a major aspect of 
the study of life. 


Biology in the News 


Brother H. Charles, F.S.C. 


A New Look ar Sex Epucation, Gerald Walker, 
Cosmopolitan, March 1959, pp. 56-61. 

Another approach to the problem: who should 
tell children about sex and when. This could 
trigger action on the part of students to prevent 
sex fiends as well as prudes. 

A Wuore Hearr ror Ramona, Gladys Denny 
Shultz, Ladies Home Journal, March 1959, pp. 
66-67, 187-191. 

An event by event account of what happens 
in a serious heart operation. It gives an excellent 
idea of scientific progress in one field. 

Is Sack Vaccine Goop Enoucu? Ruth and 
Edward Brecher, Redbook, March 1959, pp. 
44-47, 60-61. 

Epidemic polio continues in areas where people 
do not protect themselves against it. Salk vaccine, 
the only one generally available protects more 
than 90° of those who use it. 

Easy Apventures IN Nationa Parks, Paul Frig- 
gens, Redbook, March 1959, pp. 62-64, 86-88. 

National parks with Ranger service are main- 
tained for your enjoyment. This article may 
stimulate more extensive reading and discussion 
of our National Park System. 

Tue Animat Hers or Aces Past, Lincoln Bar- 
nett, Life, March 16, 1959, pp. 56-72. 

A series of impressive pictures of animals living 
in an area of forest and pampas which Darwin 
visited about 1832. You will want at least two 
copies of this for your bulletin board files. 
Desut or Prize Roses, Life, March 30, 1959, pp. 
56-63. 

Some beautiful pictures of roses and useful 
suggestions for cultivating healthy roses. 
America tHe Berautirut, Margaret Hickey, 
Ladies Home Journal, April 1959, pp. 54-58, 191. 

Will our highways become avenues lined with 
more and more rubbish? This article should 
stimulate some discussion of and action in the 
anti-litterbug campaign. 

Tue Terror or Nicut Driving, E. M. D. Watson, 
Cosmopolitan, April 1959, pp. 66-69. 

Trying to make too many miles in a day, 
sleepiness and glaring headlights endanger all who 
drive at night. And, human errors are increased 
by those who like to take chances or use drugs 
and alcohol. 


How Mucu Steep Do You Reatty Neep? T. F. 
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James, Cosmopolitan, April 1959, pp. 54-59. 

Is sleep your enemy? Do you fight it? Do you 
have insomnia? Why? This article gives a partial 
answer to the problem of getting a good night’s 
sleep. 

A IN THE Air, Ruth and Edward Brecher, 
Redbook, April 1959, pp. 32-33, 99-103. 

Dirt and chemicals in the air are threatening 
health and interfering with normal living in many 
of our cities. Some solutions to the problem. 
Lawn Questions at THE WorkiNG Lever, Dr. R. 
Milton Carleton, House and Garden, April 1959, 
pp. 204-205, 212. 

Some answers about the seedbed and how to 
prepare it. For those who are proud of their 
lawn. 

Wuar Is a Heapacne, Phyllis and Robert Gol- 
man, Better Homes and Gardens, April 1959, 
pp. 142-144, 148. 

Some types of headaches are described. Meth- 

ods are described for relieving or tolerating them. 


Book Reviews 


Nores oN Atomic ENercy ror Mepicar Orricers, 
The Royal Naval Medical School, 169 pp., 
$4.75, Philosophical Library, New York, 1956. 
These notes are intended to provide the basic 

knowledge that a medical officer needs in order 

to understand the short and long-term effects of 
an atomic explosion and the dangers from other 
kinds of radiological warfare. 

Tue Atomic Ace AND Our Future, 
H. V. Brondsted, 80 pp., $2.75, Philosophical 
Library, New York, 1957. 

This book explains the biological and genetic 
effects that may ensue from the increasing use 
of atomic energy if rigorous measures are not 
taken to ensure that the amount of radiation from 
the atmosphere does not rise above the level that 
can be tolerated without damage to the human 
body. 

Lives or Game Animats, Vor. IV, Parr II, 
Ernest Thompson Seton, 949 pp., Charles T. 
Brandford Co., Boston, Massachusetts, 1953. 
This book is the complete life story and history 

of the beaver. 

Women or Forty, M. E. Landau, 49 pp., $2.50, 
Philosophical Library, New York, 1956. 

Here are explained the signs and symptoms of 
the menopause and how they may be treated. A 
woman's happiness at this time is discussed as 
well as the employment of women over forty 
and the part that new interests play in keeping 
a woman young in spirit. 

Prant Ecorocy, William Leach, 106 pp., $2.00, 
John Wiley and Sons, Inc., New York, 1957. 
This book provides the student of British 

vegetation with a concise, clear, and easily under- 
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standable account of both theoretical and practi- 

cal sides of plant ecology. 

Prenistoric Man, Andre Leroi-Gourhan, 119 pp., 
$4.75, Philosophical Library, New York, 1957. 
This book brings to life our indebtedness to 

our earliest predecessors and points up the con- 
tinuity of our cultural history from the time of 
the first appearance of our oldest relatives along 
the banks of European streams until the arrival 
of Homo sapiens. 

Hypnotic Succestions, S. J. Van Pelt, 95 pp., 
$2.75, Philosophical Library, New York, 1956. 
This book tells about the modern method of 

treating psychoneurotic and psychosomatic dis- 

orders by hypnotherapy. Chapters on history, 
susceptibility , phenomena, and methods of induc- 
ing hypnosis precede the author’s original theories 
of the hypnotic state, the etiology and mechanism 


of the psychoneuroses, and his own original 
methods of treatment. 
SexuaLity, Love anp IMMortatity, J. P. Grip, 


121 $3.50, New 
York, 1956. 

The purpose of this book is to inquire into 
the real meaning and purpose of love and sexu- 
ality. Some of the ideas expounded are new to 
our age, such as the author’s treatment of ro- 
mantic love and the moral aspect of sexuality. 
TEACHING ScIENCE TO THE Orpinary PupiL, K. 

Laybourn and C. H. Bailey, 415 pp., $10.00, 

Philosophical Library, New York. 

The purpose of this book is to show how every 
part of the subject-content of science can be 
treated experimentally with the major emphasis 
on practical work by the pupils themselves. Many 
of these experiments are original and attempt to 
foster interest in the ordinary student. 

Tue Senses, Wolfgang von Buddenbrock, 167 
pp-, $4.00, University of Michigan Press, Ann 
Arbor, Michigan, 1958. 

In word and picture one learns about animals 
that see with their backs, taste with their feet, 
smell with their tongues, or read with their skins. 
Examples ranging from the sublime to the ridicu- 
lous show us how the eight senses—and others we 
didn’t know existed—work in man, bird, insect, 
beast, and in the very lowest forms of life. 
PrincipLes oF Fietp Biotocy AND Ecotocy, Allen 

H. Benton and William E. Werner, Jr., 341 pp., 

$6.50, McGraw-Hill Book Company, Inc., New 

York, 1958. 

Here in logical sequence are the various subjects 
which the field biologist needs to know. The 
book covers the history of American field biology 
and explores current trends in behavior study, 
ecology, population dynamics, and economic 
biology. 

Ar, W mnps, AND Weatuer, J. Myron Atkin and 
R. Will Burnett, 58 pp., $1.00, Rinehart and 
Co., Inc., New York, 1958. 


Philosophical Library, 


May, 1959 


This pamphlet presents a wealth of class-tested 
experiments that make clear to the elementary 
school child basic scientific concepts and pro- 
cesses. 

Tue Ferar Pic, revised edition, W. L. 
Addison E. Lee, 44 pp., $1.25, 
Co., Inc., New York, 1958. 
This book is a visual aid for students in bio- 

logical sciences who use the fetal pig for dis- 

section and study. The photographs are grouped 
according to the organ systems. 

Benavior AND Evotution, Anne Roe and George 
Gaylord Simpson, 557 pp., $10.00, Yale Univer- 
sity Press, New Haven, Connecticur, 1958. 

A high level book recommended for the teach- 
er and student interested in one of the new 
parameters of evolution. It consists of separate 
chapters by eminent authorities on the ramifica- 
tions of this subject, yet the editors, Roe and 
Simpson, have attempted to keep some threads 
of continuity throughout. If behavior, mor- 
phology, and physiology are inextricably inter- 
twined as is the basic assumption of these papers, 
then the relation of behavior and evolution, 
largely unexplored, is properly the subject for 
study by the biologist. This book gives us an 
exciting view of some of the new frontiers of 
investigation. It will become a handy reference for 
any student of evolution and should serve as a 
pointed reminder to the psychologist, anthro- 
pologist, and educator that biology has much to 
say about behavior. 

MecHANISMS IN DIFFERENTIATION AND 

Dorothea Rudnick, 236 pp., 

Press, Princeton, 


Evans and 
Rinehart and 


Grown, ed. by 
$7.50, Princeton University 
New Jersey, 1956. 

Unseen events within a single living cell and in- 
teractions between differing individual cells are 
central to the observable phenomena of life and 
growth. Under the general theme of cellular 
analysis, the special topics covered in this book 
are biophysics of cell elongation, cellular nucleic 
acids, ciliary patterns, microbial interactions, and 
cellular and immunological interactions in higher 
plants and animals. 

Epitepsy, Letitia Fairfield, 159 pp., $4 
sophical Library, Inc., New York, a 
This is the first full-length book to summarize 

for the public exactly w hat is known about the 
various forms of the disease, what treatments are 

available, what special problems are presented by 
epilepsy in childrgn, and what employ ment the 
epileptic can expect to find for hi nself in the 
workaday world. 

THe Scientiric Strupy oF 
Michael Argyle, 239 pp., 
Library, New York, 1957. 
This book is an up-to-date account of psycho- 

logical research into human social behavior; 

there are chapters on interaction between pairs 


Philo- 


SoctaL BEHAVIOR, 
$6.00, Philosophical 
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of people, behavior in small social groupe, and 
human relations in industry. Use is made of recent 
ideas about theory and explanation, and the dif- 
ferent kinds of theory used in experimental 
psychology are considered for the first time as 
possible ways of accounting for group behavior. 

Dinosaurs, Prepator AND Prey, Rainer Zangerl, 
12 pp., $0.25, Chicago Natural History Museum 
Press, Chicago, Illinois, 1956. 

A brief discussion of dinosaurs with a com- 
plete story of the Gorgosaurus hambeosaurus 
exhibit. 

Dearness, Mutism and Mental Deficiency in 
Children, Louis Minski, 82 pp., $3.75, Philo- 
sophical Library, New York, New York, 1957. 
This book stresses the difference between who 

are really mental defectives, and for whom 

nothing can be done, and children who are only 
deaf or who have no speech and yet are not deaf. 

These children are often confused with mental 

defectives and so may spend their lives in mental- 

defective institutions. The book distinguishes 
between the two groups and describes treatment 
to help them to become useful citizens. 

Potice Drucs, Jean Rolin, 194 pp., $4.75, Philo- 
sophical Library, New York, New York. 

This book illustrates all the essential elements 
and dangers involved in the use of truth drugs 
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for extracting judicial confession. After an histor- 
ical account of the principal stupefying drugs and 
their uses, the author goes on to consider the 
somewhat dubious benefits derived from the uses 
of such drugs in psychiatry and in judicial in- 
vestigations. 

MaMMaALs or THE Great Lakes Recion, William 
Henry Burt, The University of Michigan Press, 
Ann Arbor, Michigan, 1957. 

Here is a reference book for anyone interested 
in the out-of-doors. There are numerous maps 
for the species, simple keys, and illustrations. The 
text gives the essential field marks, weight, meas- 
urements, classification, behavior, economic im- 
portance, adaptations, and the place where each 
kind of mammal is likely to be found. Directions 
for collecting and preparing specimens are in- 
cluded. 

Eets, A Biotocicat Srupy, Leon Bertin, 192 pp., 
$7.50, Philosophical Library, New York, New 
York, 1957. 

This book is known as the only comprehensive 
modern work on one of the most intriguing 
creatures known to zoology. The eel is perhaps 
the most neglected of all food-fish, and perhaps 
this work may lead to its more serious study. 
The great life migration, toxic blood serum, and 
the effect of environment upon sex of the eel 
are dealt with extensively. 


General Biology 


by Otto E. Kugler and John F. Glawe, 


University of Illinois 


Two Clearly Defined Manuals in . 


A General Biology Manual—Parrt | 


Part | deals with principles of structure, function and development which apply to plants 
and animals as individuals. It deals with the structure and physiology of a green flowering 
plant and of a vertebrate animal with emphasis on man. It is designed for a one-semester 
course in General Biology for non-science majors. 


Copyright 1956; 8!/.x 11" size; 106 pages; photo offset; spiral bound; illustrated. $2.50 


A General Biology Manual—Part Il 


Part Il is intended for use by those who continue for an additional semester of training in 
Biology. It deals with principles of classification, evolution, genetics and ecology which 
apply to interrelationships of organisms. . 


Copyright 1958; 8!/.x 11" size; 119 pages; photo offset; spiral bound. $2.75 
For information on other books in the Biology Field, write for our free Biology folder. 


Burgess Publishing Company 426 South Sixth Street — Minneapolis 15, Minn. 
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AO Reports 


on Teaching with the Microscope 


From Oblique Prisms to Rhombic-based Octahedrons,. .or Cubism on the Stage Scope 


Perhaps more than any single other form, 
the crystal never ceases to awe and impress. 
The formation of its distinctive geometric 
shape, which differs a thousand times over is 
a fascinating process to watch. Possibly this 
interesting experiment sent us by Mr. Breslau 
and Mr. Payenson will help you create sut- 
ficient student interest in the Microscopic 
world of Chemical Crystallography to en- 
courage them to further study 

Of course, the criterion that determines what 
the student sees is the quality of the micro- 
scope’s optical system. The AO Series 73 
Student Microscopes have an excellent opti- 
cal system coupled with a low price tag that 
makes it a very attractive buy for many 
schools. The single, easy-to-use focusing ad 
justment makes it ideal for classes where 
acquisition of subject matter is the primary 
concern. Rugged construction invites hard 
classroom usage...they are built to service 
the most active class for years 


EXPERIMENT 

By: Abraham Breslau and Irving Payenson 
Bushuick High Sc) 
Brooklyn, New York 

“The recent 1957 Chemistry syllabus issued 
by the Bureau of Secondary Curriculum 
Development of the New York State Educa- 
tion Department includes a unit on ‘Solu- 
tions and Near Solutions’. Topic III of this 
unit is on crystals, and includes such under- 
standings as the geometric shape of crystals 
and the formation of crystals trom solutions. 
A common procedure to illustrate these un- 
derstandings is to demonstrate cry 
by cooling a hot saturated solution of a sale 
such as potassium nitrate in a test tube so that 
precipitation results. Crystal torm may be 
shown by using models or a few specially 
grown crystal samples. The demonstrations 
have their limitations in their impression on 
the student. We believe that the following 
experiment overcomes some of these limita- 
tons”. 


tallizauon 


OBSERVING THE FORMATION OF 
CRYSTALS FROM SOLUTION 


MATERIALS AND PREPARATION 


Copper sulphate, alum, sulphur, sodium 
chloride, carbon disulphide, small erlen- 
meyer flasks, stirring rods, slides, AO Spencer 
No. 73 Student Microscopes, 


Each student will have a microscope and a 
single slide. The class is instructed to set up 
the microscopes to focus at low power of 
100x (10x objective and 10x eyepiece) at any 
specks on the slide. The instructor can pre- 
pare the following materials at the demon- 
stration table while the students are thus 
engaged. 


Place a small erlenmeyer flask containing 
approximately 80ml. of a saturated copper 
sulphate solution and 5 grams excess solid 
on a tripod with gauze over a bunsen burner. 
Prepare similar flasks of alum and sodium 
chloride soluuons. A clear solution ot roll 
sulphur in 5 ml. of carbon disulphide is pre- 
pared in a stoppered test tube. 


(CAUTION: Carbon disulphide is extremely 
inflammable. Do not heat the solution or place 
near open flame). 


PROCEDURE: 


1. The students are directed to keep slide 
clamps off the stage and move the slide to the 
edge of stage. The microscope should noc 
be tlred. 


2. As soon as the copper sulphate solution 
starts to boil, the instructor picks up the flask 
with suitable means (pot holder or forceps 
and, walks through the class piacing a single 
drop of solution on each students’ slide with 
a stirring rod. 


3. The student immediately moves the slide 
under the objective and watches the drop, 
preterably ac an edge, as it cools. Meanwhile, 
the instructor heats the second tlask. 


4. The procedure is repeated tor the next sale 
solution, using a different spot on the same 
slide for comparison purposes. 


5. After all burners have been extinguished, 
the instructor opens the sealed test tube and 
places a drop of cold carbon disulphide soly- 
tion on each students’ slide. From this, the 
student will observe sulphur crystals develop 
by evaporation. 


} 
G 
P; frum chloride crystal 


OBJECTIVES: 


1. The student is more impressed and usu- 
ally more understanding of the basic concept 
of crystal formation and development. “He 
was there when it happened”. 


2. It demonstrates the process of crystal for- 


mation from solution by ¢ roling. 


3. It demonstrates the process of crystal for- 
mation trom solution by evaporation 


1. Some idea of the many geometric crystals 
forms possible are graphically presented 


5. The student is exposed to a new and inter- 
esting field of study. 


6. The term “precipitation” is meaningful 


and realistc. 


This experiment. can be performed with three 
minutes with a 
There is no dith- 


substances in about twenpy 
class ot thirty-five students 


culty in explaining the subject, performing 


the experiment, cleaning up for the next class 
and discussing the results in a forty minute 
period. Cleaning the slides is easily facilitated 
by passing a single facial tussue to each 


student. 


Free 24 page booklet, “Elements of Optics”, 
is yours for the asking. It offers a very practical 
way to introduce students to the fundamentals of 
color and light. The basic laws and theories of 
optics are clearly described and well illustrated 
Get your copy of this 50 cent booklet, free. Just 
send your request to American Optical Company 
Dept. Q58 at address below. Ask for booklet num- 
ber STY. If you would like more information on 
the microscope used in this experiment, request 
brochure SBTI. There is no cbligation, of course. 


American Optical Company 


Instrument Division * Buffalo 15, New York 
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Bio-Buy- lines 


AUTHORS WANTED 
BY N.Y. PUBLISHER 


Leading book publisher seeks manuscripts of all types: 
fiction, non-fiction, poetry, scholarly and_ religious 
works, etc. New authors welcomed. Send for free 
booklet B4. Vantage Press, 120 W. 31 St., New York 1. 


CONNECTICUT VALLEY BIOLOGICAL 
SUPPLY CO. 


QUALITY MATERIALS—LIVING & PRESERVED 
89 Kent Road 


Springfield 8, Mass. 


BIOLOGICAL SPECIMENS—Alive or preserved. 
Reptiles a specialty. Ray Singleton, Interbay 
Station, Tampa, Fla. 


ANIMAL LIFE AT LOW TIDE 
Elementary Grades for Science-Biology. 
Il Min. Color film—Sale Only $100.00 

Ask your Audio-Visual Department 

to call for preview. 


Los Angeles 35, Calif. 


1056 So. Robertson Blvd. 


FOR LIVE TRAPS to sample, alive and unhurt, 
interesting small mammals, which are rarely 
seen, but which are abundantly present in your 
area, write H. B. Sherman, P. O. Box 683, 
DeLand, Florida. 


' The Phase Films are mature single-purpose 
_ films presenting the most significant micro- 
' biological phenomena disclosed in living 
organisms by the Nobel winning Phase- 
Contrast method. 
Photography of 
ANIMATION. 


‘ 

living organisms NOT 

' Write for titles, descriptive folders or pre- 

H 


views. 
ARTHUR T. BRICE 


Sonoma, California 


To Serve 
The Busy Biologist 
The Cooperative Advertiser 


Recognizing the pressure of your duties and 
knowing your interests in the products our adver- 
tisers have to offer in the field of biology, you 
need only put checks on the squares below, sign 
the coupon and mail it to Richard Boyajian, South 
Shore High School, 7627 Constance Ave., Chi- 


ago 49, Illinois. 


The review of Genetics Is Easy, by Philip 
Goldstein, in the March, 1959 issue of ABT 
carried the wrong spelling of the publisher’s 
name. It should be Lantern Press, New York. 


May 1959 
American Optical information 
Bausch and Lomb Folder D 1074 
Biological Research catalog 
Burgess Pub. Co. folder 
Carolina Biological catalog 
Denoyer-Geppert circular #57B 
Difco Laboratories literature 
Gaumard Co. literature 


General Biological 
General Biological 


catalog #60 
Turtox News 


Graf-Apsco catalog 
D. C. Heath literature 
Walter Kelley catalog 
National Biological information 
Science Materials Center literature 
Swift and Anderson information 
Testa Mfg. Co. literature 
Triarch Products catalog 
United Scientific literature 
Unitron Microscopes catalog 
Visual Sciences literature 
Ward’s Natural Science catalog 
Welch Scientific circular 


Ils your regular supplier listed above? 
If not, send us the name and address. 


(Please Print) 


Name 
Position 


School Name and Address 


City 


State 
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and TRIPLE 
DIVISIBLE OBJECTIVE 
provide ANY 
magnification 
from 100 to 400X 


Draw tube / 
extends to Pa 
vary rate of 

magnification 


Objective contains 
3 separate lenses 


| 


Makes teaching easier... | 
students learn faster! ScHoots | 


This full-size, American-made Testa G-3 Micro- 
scope gives your students — not 1, 2, or 3—but 
literally hundreds of different magnifications. 
The triple divisible objective offers a choice of 
3 objectives, at a fraction of the cost of a 
turret model. Telescopic draw tube may be 
extended to increase the power of any lens 
combination. Finest achromatic optics assure 
brilliant field. Rotating 6-aperture diaphragm 
disc. Plano-concave mirror. Huygens 12X eye- 
piece. Dual control rack and pinion focusing. 
A fine optical instrument at a remarkably 
low price! 


ESTA wanuracturine co. 


Dept. 8112— 10122 East Rush Street, El Monte, California 


Write for Catalog on complete 
line, including Models to 725X. 


OBSERVATION BEE HIVE 


Cost only $2.75 each plus glass and parcel post. Most 
interesting project in school. Our book HOW TO KEEP 
BEES AND SELL HONEY, |!12 pages and over 1|75 pictures 
explains all phases of beekeeping . . . how to start small 
and grow into full time business spending the winters in 
Florida and the summers far north. Free catalog lists bees 
and all equipment. 


WALTER T. KELLEY CO. 
CLARKSON, KENTUCKY 


TRIARCH PRODUCTS 


— 


Fine Microscope Slides for 
Discriminating Biologists 


More than 1,000,000 Triarch Slides 
have been sold to over 1200 Colleges 
and Universities throughout the world. 


Ask them for an appraisal! 


For current Catalog No. II, 


write to: 


GEO. H. CONANT 


Ripon, Wisconsin 


Advanced rr El! | 
Variable MAGNIFICATION | 
Telescopic DRAW TUBE SS = 
a 
| 


